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ABSTRACT 
Plasma p r o t e i n a s e i n h i b i t o r s form n e a r l y lO-'^  of t h e t o t a l 
p r o t e i n a s e of human p lasma and a r e i m p l i c a t e d i n a number of p h y s i o -
l o g i c a l p r o c e s s e s such as c o n n e c t i v e t i s s u e t u r n o v e r / c o a g u l a t i o n / 
f i b r i n o l y s i s * complement a c t i v a t i o n and in f l ammato ry r e a c t i o n s . 
Human a l p h a - 1 - p r o t e i n a s e i n h i b i t o r or a l p h a - 1 - a n t i t r y p s i n which 
i s s y n t h e s i s e d p r i m a r i l y i n l i v e r / i s known t o s p e c i f i c a l l y i n h i b i t 
s e r i n e p r o t e i i : i a s e s i n g e n e r a l / and e l a s t a s e i n p a r t i c u l a r . The 
human i n h i b i t o r i s a g l y c o p r o t e i n c o n t a i n i n g abou t 13% c a r b o h y d r a t e , 
The i n h i b i t o r c o n s i s t s of a s i n g l e p o l y p e p t i d e c h a i n wi th m o l e c u l a r 
w e i g h t of abou t 5 0 /000 . A v a i l a b l e d a t a on a l p h a - 1 - p r o t e i n a s e 
i n h i b i t o r s from v a r i o u s mammalian p lasma show t h a t d i f f e r e n t 
mammalian p la sma a l p h a - 1 - p r o t e i n a s e i n h i b i t o r s d i f f e r i n s i z e and 
i n h i b i t o r s p e c i f i c i t y . For example/ p lasma p r o t e i n a s e i n h i b i t o r s 
from human/ mouse/ and r a t have s i m i l a r m o l e c u l a r we igh t / a b o u t 
50#000/ b u t t h e m o l e c u l a r we igh t of r a b b i t / sheep» p o r c i n e and 
h o r s e p lasma p r o t e i n a s e i n h i b i t o r s a r e s i g n i f i c a n t l y h i g h e r / abou t 
6 3 / 0 0 0 . I n f a c t / one mammalian p r o t e i n a s e i n h i b i t o r (from h o r s e 
s e m i n a l plasma) h a s been shown t o p o s s e s s a m o l e c u l a r we igh t of 
8 0 0 / 0 0 0 . F u r t h e r / a l t h o u g h mammalian a l p h a - 1 - p r o t e i n a s e i n h i b i t o r s 
a r e a l l s e r i n e p r o t e i n a s e i n h i b i t o r s ^ t h e y d i f f e r a p p r e c i a b l y i n 
- i i i -
t a r g e t enzyme spec i f i c i ty . Thus while the human plasma alpha-1-
proteinase inh ib i to r i s a potent inhibi tor for e las tase and poor 
inh ib i to r for t rypsin the reverse i s true for alpha-1-proteinase 
inh ib i to r from sheep plasma. These resul t s show species dependent 
differences in physicochemical and functional differences among 
mammalian plasma alpha-1-proteindse i nh ib i t o r s . In view of these 
considerat ions i t was thought worth while to invest igate proteinase 
i nh ib i to r from goat plasma, i so la t ion of goat plasma proteinase 
inh ib i to r and i t s pa r t i a l character izat ion are being described/ 
to our knowledge/ for the f i r s t time in t h i s t h e s i s . 
Goat plasma showing s ignif icant an t i t ryp t i c ac t iv i ty was 
f i r s t subjected to 50-^ 4 ammonium sulphate p rec ip i t a t ion at room 
temperature and at pH 4 .5 . Anti t ryptic ac t iv i ty was local ized 
in the supernatant and the prec ip i ta ted protein showed l i t t l e or 
no ac t iv i ty against t rypsin . Maintainence of pH at pH 4.5 during 
s a l t p rec ip i t a t ion was found most su i table for the removal of 
bulk of the extraneous plasma p ro te ins . The prote in prec ip i ta ted 
with 6% t r i ch loroace t ic acid from the 50% ammonium sulphate 
supernatant formed 38% of the t o t a l plasma protein and showed 
substant ia l an t i t ryp t i c a c t i v i t y . No detectable ac t iv i ty was 
observed in the supernatant obtained after removal of the TCA 
prec ip i t a t ed pro te ins . Ion exchange chromatography of the goat 
plasma proteinase inhibi tor preparation on a DEAE cel lu lose column 
(2.8 X 7 cm) equi l ibrated with 10 ms^i tris-HCl buffer, pH 7.7 and 
subsequent elution with the buffer containing 0.05 M KaCl/ 0.10 M 
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NaCl and 0.16 M NaCl gave three protein peaks A/ B and C with 
respect ive r e l a t i v e concentrations of 15 o* 41V^ and 31X, The 
prote in peak/ B» eluted with 0.10 M NaCl shov;ed an t i t ryp t i c ac t iv i ty ; 
the protein fract ions under the protein peaks A and C were devoid 
of an t i t ryp t i c a c t i v i t y . The final yield of the puri f ied goat 
proteinase inh ib i tor was 5>i of the to t a l plasma prote in . The 
pur i f ied inh ib i tor could be stored in a re f r igera tor without 
detectable inact ivat ion for one month. However/ storage for a 
longer period resul ted in aggregation which could not be reversed 
by treatment with 8 M urea containing 0.1 M 2-mercaptoethanol. 
The goat plasma trypsin moved as a single protein band in 
7% acrylamide gel in t r i s -g lyc ine buff er^  pH 8.3 indicating that 
the inh ib i to r preparation was homogeneous with respect to charge. 
Gel chromatography of the goat inh ib i to r on a Sephadex G-200 column 
yielded a single symmetrical peak. Gel f i l t r a t i o n resu l t s obtained 
for the inh ib i to r with HPLC Shim pack Diol 150 column equi l ibra ted 
with 20 mM sodium phosphate Duffer, pH 7.0 containing 0.2 M NaCl 
were s imi la r . These resu l t s taken together with the fact t h a t the 
goat t rypsin inh ib i to r moved as a single protein band during 
sodium dodecyl sulphate polyacrylamide gel e lectrophoresis in 12% 
gel in t r i s -g lyc ine buffer, pH 8.3 showed tha t the goat t rypsin 
i nh ib i to r was also aomogeneous with respect to s i z e . 
The neutral hexose content of the goat plasma trypsin 
inh ib i to r was determined by phenol-sulphuric acid method and was 
13.8% (w/w) . S ia l ic acid content/ if any/ was too low to be 
detectable by th iooarbi tur ic acid metnod. The carbohyorate 
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moieties of the goat inh ib i to r were qual i ta t ive ly characterized by 
specif ic p rec ip i t in reaction of the goat inh ib i to r (76 x 10 M) 
with concanavalin A (4 x 10~ M) in 10 mM tris-HCl buffer, pH 7.4 
containing 1 mK each of calcium acetate* magnesium acetate and 
manganese chlor ide . The specific in teract ion of the l ec t in with 
the goat inhib i tor showed tha t the oligosaccharide moieties of 
the inhib i tor must include mannose/glucose and/or the i r appropriate 
de r iva t ives . 
The pH of the isoionic preparation of goat plasma trypsin 
i nh ib i t o r was determined pH 4,84 at a protein concentration of 
1.4 mg/ml. The isoionic inh ib i to r solution was not completely 
c l e a r . These observations indicated tha t the aqueous so lub i l i ty 
of the isoionic inhib i tor i s low and tha t the goat plasma trypsin 
inh ib i to r would behave as an acidic protein, 
in 10 mM tris-HCl buf fer, pH 7.7, goat plasma t rypsin inhib i tor 
(3.2 mg/ml) ai^sorbed maximally near 278 nm in the wavelength region 
24 0-300 nm. From resu l t s on absorbance as a function of inh ib i to r 
concentration which was previously determined by dry weight method/ 
1% I t was possible to determine specific ext inct ion coeff ic ient / E2 ' 
at 278 nm and 280 nm; the respective values of the specific 
-1 -1 
ext inct ion coeff ic ient were 4.50 and 4,58 (g/ml) -cm . Fluore-
scence exci ta t ion and emission spectral measurements were car r ied 
out in the s^ ime tris-HCl buffer but at a subs tan t ia l ly lower 
i nh ib i t o r concentration (0,3 mg/ml). The exci ta t ion maximum in 
the spectrum was found near 278,5 nm and the maximum in the 
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emission spectrum of the i n h i b i t o r occurred near 335 nin. These 
r e s u l t s suggested t h e presence of t ryptophan res idues among t h e 
aromatic amino ac id r e s idues of the goat plasma t r y p s i n i n h i b i t o r . 
Resu l t s on so lven t p e r t u r b a t i o n d i f f e rence spectrum of goat 
plasma i n h i b i t o r were obta ined with 20='^  dimetnyl sulphoxide a t a 
p r o t e i n concen t r a t i on of 3'.6 mg/ml in 10 mM t r i s -HCl buf fe r / pH 7.7, 
The presence of a peak near 286 nm and a shoulder near 29 2 nm in 
t h e d i f f e r ence spectrum of the ac t ive i n h i b i t o r i n d i c a t e d subs tan-
t i a l p e r t u r b a t i o n of t h e spectrum due t o t y r o s y l and t ryptophan 
r e s i d u e s of the i n h i b i t o r . Analys is of the r e s u l t s showed t h a t 
74% of t ryptophan res idues of the i n h i b i t o r are a c c e s s i b l e t o the 
pe r tu rb ing so lven t under n a t i v e cond i t ions and t h a t 1.2 t ryptophan 
and 5,9 t y r o s i n e r e s idues of the n a t i v e i n h i b i t o r a re exposed t o 
t h e pe r tu rb ing s o l v e n t . 
Gel chromatography of goat plasma p r o t e i n a s e i n h i b i t o r as 
well as marker p r o t e i n s was performed on a Sephadex G-200 column 
(1.76 X 89 cm) e q u i l i b r a t e d with 10 mM t r i s -HCl buf fe r / pH 7 . 7 . 
The void volume/ V / of the column was determined t o be 87 ml by 
pass ing Blue Dextran-2000 through the column. The inner volume* 
V. of the column was computed from the e lu t i on volume of g a l a c t o s e 
(215 ml) and the void volume of the column; the va lue of V- wajj 
128 ml. The t o t a l volume/ V^' of the column was measured t o be 
216.5 ml. The marker p r o t e i n s with t h e i r molecular weights and 
Stokes r a d i i in pa ren theses were: BSA dimer (138/000, 4 .3 nm) / 
BSA monomer (69 #000/ 3.5 nm) / ovalbumin (4 3/000/ 3.0 nm) / chymo-
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t ryps inogen A (25/700, 2 nm) myoglobin (17/800/ 1.9 nm) and 
cytochrome c (12/400/ 1,7 nm) . A l i n e a r c a l i b r a t i o n curve be t -
ween V /V and logar i thm of molecular weight was obta ined by 
e o 
t h e method of l e a s t squa re s . Likewise another c a l i b r a t i o n curve 
1/3 was ob ta ined between (molecular weight) and ( d i s t r i b u t i o n 
c o e f f i c i e n t ) . The values of V„/v^ and d i s t r i b u t i o n c o e f f i c i e n t 
of t he n a t i v e goat i n h i b i t o r were found to be 1.512 and 0.344/ 
r e s p e c t i v e l y / which according to the two c a l i b r a t i o n curves would 
correspond t o molecular weights of 59/800 and 54/686; the average 
va lue being 57/24 3. The p u r i f i e d goat t r y p s i n i n h i b i t o r moved as 
a s i n g l e p r o t e i n band in sodium dodecyl polyacrylamide gel e l e c t r o -
p h o r e s i s in 12% gel with a r e l a t i v e mobi l i ty of 0.4 which when 
compared with the r e l a t i v e m o b i l i t i e s of markex p r o t e i n s y i e lded 
a molecular weight of 5 2/000 both under reducing (0 ,1 M 2-mercap-
toe thano l ) and non-reducing c o n d i t i o n s . These r e s u l t s suggested 
t h a t t he goat i n h i b i t o r c o n s i s t e d of a s i ng l e po lypep t ide chain 
f ree from any i n t e r d i s u l p h i d e bond. 
The gel f i l t r a t i o n behaviour of the goat plasma t r y p s i n 
i n h i b i t o r on a c a l i b r a t e d Sephadex G-20n column e q u i l i b r a t e d with 
10 mM t r i s -HCl buffer , pH 7.7 was found t o be c o n s i s t e n t with a 
Stokes r ad ius of 3,19 nm. The l a t t e r would correspond t o a 
-7 2 -1 
d i f fus ion c o e f f i c i e n t of 6.96 X 10 ' cm - sec ana a f r i c t i o n a l 
r a t i o / f/fQ' of 1.25. These hydrodynarnic r e s u l t s suggested t h a t 
t h e goat plasma i n h i b i t o r l i k e serum albumin for which f r i c t i o n a l 
r a t i o / f/f]nj_n' ^^ i»35/ i s l i k e l y to e x i s t in a g lobu la r confor -
- v i i i -
mation under native conditions. 
Studies on the inhibition of caseinolytic activities of 
bovine trypsin* bovine alpha chymotrypsin and porcine elastase 
by goat plasma trypsin inhibitor were carried out in 10 MA tris 
HCl buffer,pH 7.7 and at a casein concentration of 0.48 mg/ml. 
The respective concentrations of trypsin/ chymotrypsin and elastase 
were 0,05 mg/ml/ 0,05 mg/ml and 0.2 mg/ml. At an (inhibitor)/ 
(enzyme) ratio of nearly 2.0^  the maximum attainable inhibition of 
cnymotryptic activity was 57%/ whereas at a substantially lower 
ratio i.e. 1.0/the tryptic activity was reduced by 95%. At an 
(inhibitor)/(enzyme) ratio of unity, the extents of inhibition of 
caseinolytic activities of trypsin/ chymotrypsin and elastase by 
the goat plasma inhibitor were found to be 95%/ 46'i and 70%/ res-
pectively. These results showed that unlike human alpha-1-proteinase 
inhibitor*the goat plasma proteinase inhibitor is a potent inhibitor 
of trypsin/ a less effective inhibitor for elastase/ and a poor 
inhibitor for chymotrypsin. The inhibitory specificity of goat 
inhibitor was comparable to that of sheep alpha-1-proteinase 
inhibitor. 
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I , INTRODUCTION 
I . INTRODUCTION 
Plasma p r o t e i n a s e i n h i b i t o r s r e p r e s e n t n e a r l y 10% of t h e 
t o t a l human p lasma p r o t e i n and a r e b e l i e v e d t o be i n v o l v e d i n 
c o n n e c t i v e t i s s u e t u r n o v e r / c o a g u l a t i o n * f i o r i n o i y s i s * complement 
a c t i v a t i o n and in f l ammatory r e a c t i o n s ( T r a v i s & s a l v e s e n * 198 3) . 
P r o t e i n a s e i n h i b i t o r y a c t i v i t y i n human p lasma was r e c o g n i z e d as 
e a r l y as i n 1894 by Fermi Si P e r n o s s i ( s e e T r a v i s & Sa lvesen* 1983) . 
Now a t l e a s t n i n e d i f f e r e n t p r o t e i n a s e i n h i b i t o r s from human p lasma 
have been s t u d i e d and c h a r a c t e r i z e d . Tnese i n h i b i t o r s a c t on 
p r o t e i n a s e which have been c l a s s i f i e d as f o l l o w s ( B a r r e t t / 1980) : -
1. serine proteinases 
2. Cysteine proteinases 
3. Aspartic proteinases 
4. Metalloproteinases 
Alpha-1-proteinase inh io i to r (alpha-1-Pl) or a lpha-1-ant i -
trypsin* alpha-l-antichymotrypsin/ antithrombin I I I and alpha^-
antiplasmin are functionally s imilar and inh ib i t only serine prote i -
nases and are referred to alpha-1-pi group of inh ib i to rs or serpins 
(Carrel l & Travis/ 1985). Alpha-I-cysteinproteinase inh ib i tor acts 
on only cystein proteinases whereas beta-anticollagenase inh ib i to r s 
act only on collagenolytic enzyme of the metalloenzyme c l a s s . 
- 2 -
iitrikingly/ no class specitic inhioitor ior aspartic proteinases 
is known. /apha2-macroglobulin inhibits proteinases of each of the 
four classes of proteinases. 
The mecnanism of action oi proteinase inhibitor remains 
obscure to date for inhibitors other than those belonging to alpha^ ^ 
PI group of inhibitors. Systematic studies on the m<^ chanisrn of 
action of alpha-1-PI inhibitors have sho\^ that these inhibitors 
competitively inhibit the target enzyme v;hich binds a substrate-
like region in the inhibitor (Laskowski & Kato/ 1980) in a molar 
ratio of 1:1. Johnson et.aJ^ . / (197 4) reported 2:1 binding of tryp-
sin by the inhibitor. This stoicniometry v;as later on revised to 
a molar ratio of 1:1 for the complexation of the enzyme with alpha^ 
PI (Baugh f/ rravis/ 1976) . For multiheaded inhibitors/ the stoi-
chiometry of the reaction should refer to domains rather than the 
entire molecule. It has been suggested that alpha, PI diffuses 
into tissue space v/here it forms 1:1 complex with the target enzyme* 
mainly elastase. The complex is then removed from the circulatory 
system and catabolized in liver and spleen (Carrell u Travis/1985) . 
The target enzyme of a given proteinase inhibitor in vivo 
is difficult to identify. However* the rate constant for the asso-
ciation of the enzyme with the inhibitor as defined by Bieth (1980) 
has been found an useful parameter in ascertaining their physiolo-
gical relevance. The rate constants ror the association of various 
proteinases with human alpha^ proteinase inhibitor are listed in 
Table I (see Travis et-al./ 1985). The reaction of the proteinase 
inhibitor with neutrophil elastase is eviaently most rapid and that 
with thrombin is slowest. rhe human alpha^ proteinase inhibitor is 
Table I . Rate of a s s o c i a t i o n of p r o t e i n a s e s with a lpha-1-
p r o t e i n a s e i n h i b i t o r . 
Enzyme 
1, Neutrophil e l a s t a s e 
2, Panc rea t i c e l a s t a s e 
3, Cathepsin G 
4, Pancreatic trypsin 
5, Plasmin 
6, Factor xa 
7, Thrombin 
a. Travis et.al,/ (1985) 
Rate con 
( M " ^ -
6 . 5 
1 .0 
4 . 1 
4 . 2 
1.9 
2 . 0 
4 . 8 
a 
i s t a n t 
• sec ) 
X 
X 
X 
X 
X 
X 
X 
W 
10^ 
5 
10 
lo" 
7 
1 0 " 
1 0 ^ 
l o i 
a far more ef tec t ive inhibi tor tor neutrophil e las tase than ror 
pancreat ic e l a s t a s e . Further/ cathepsin G appears to be a be t t e r 
t a r g e t enzyme for the human inhib i tor than pancreatic t ryps in . 
Plasmin and Factor Xa appear to react with the inh ib i to r slowly and 
with the same i-ate (see Table I) . These r e su l t s indicate tha t the 
human alpha^ proteinase inhibit.or i s l ikely to control the ac t iv i ty 
of e las tase / especial ly from neutrophi ls . 
A good inh ib i to r generally combines with the taroet enr-yme 
b -1 -1 
with an apparent second order associction rate faster than 10 M sec 
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and an association constar.t of 10 n. The t a rge t enzyme binds to 
the inh ib i to r through the anino acid residue p^ at or near the active 
s i t e region in the i nh ib i t o r . The peptide bond between p^ ^ and p ' ^ 
i s known as the reactive s i t e peptide bond ^Nhich i s hyorolysed during 
formation of complex betv^en the inhibi tor and the enzi^ne with 
k^ ^ / K „ of 10 -10 M" sec" (see Travis i iialvesen* 198 3); the ca t m 
individual values of ^^^^ '^'^ '^ m "^^^ such tha t the hydrolysis of the 
bond i s very slow. This taken together with the s t ruc tura l s tudies 
on inh ib i to r s sug-jest tha t inn ib i to r s may serve as subs t ra tes . 
However/ s t ruc tura l studies do not ansv/er the question as to why a 
proteinase inh ib i to r sets as an inhibitor and not as a subs t ra t e . 
Kinetic r e su l t s showed that the hydrolysis of the reactive peptide 
bond in the inh ib i to r i s several order of magnitude slov/er than the 
hydrolysis of the peptide bond in a nonnel subs t ra t e . Further/ the 
hydrolysis i s incomplete result ing in ecruilibrium between the in tac t 
peptide bond (virgin inhibitor* i) ar:d cleaved peptide bond (modified 
inh ib i to r , i ) , rhe simplil ioa sctiupie of the reaction i s as folJows 
(Laskowski and KatO/ 19b0) ;-
E + I ==i KI E i W t; + i ' ' (1) 
wtiere E and C rep resen t t a r r e t enzyme and s t a b l e enzyme i n h i b i t o r 
complex/ respesct ively . The apparent r a t e of a s s o c i a t i o n v/ith the 
* 
enzyme i s s u b s t a r j t i a l l y h icher ror 1 than tor I . The complr-Xi C* 
i s h ighly s t a b l e and r e s i s t s d i s s o c i a t i o n t y stroncj denatur ing 
agen t s such as sodiun dodecyl su lpha te or u r e a . In case of human 
a lpha - l -P l« the modified form v.lth clectved pep t ide bond i s i n a c t i v e 
and do not recombine v.'ith p r o t e i n a s e s . 
Human a lpha-1-Pl which was e a r l i e r termed a l p h a - 1 - a n t i t r y p s i n 
(Schu l t s £ t . a l . # 1962) has been the subjec t of ex tens ive i n v e s t i -
g a t i o n s primajrily because of i t s c l i n i c a l s i g n i f i c a n c e (Eriksson/ 
1965), The i n h i b i t o r i s syn thes i sed p r i m a r i l y in l i v e r . However* 
i t has been i d e n t i f i e d h i s tochemica l ly in monocytes and macrophages 
and has been shovm t o be produced in t i s s u e c u l t u r e of monocyte-
macrophage o r i g i n , s t r i k i n g l y * K r i v i t e t . a l . / (1988) have sho\im 
t h a t macrophage-monocyte system did not c o n t r i b u t e t o the serum 
a l p h a - 1 - P l . I t i s Known t o mc ic t iva te neu t roph i l e l a s t a s e (3chwick 
e t . a l . / 1966; J a n o f i / 1972 and8auqh u Travis* 1976); p a n c r e a t i c 
t r y p s i n eino Cihymotrypsin (3cnv;icK £t._al_,/ 1966)* neu t roph i l ca thep-
s in G (Beatty et._al.« 1960), thrombin (Matheson ix Travis* 1975)* 
plasmin (Rimon e t ._al.» 1966; tirrcz* 1974)* acros in ( F r i t z e t . a l . * 
197 2)* t i s s u e k a l l i k r e i n ( F r i t z _et_._a]^ . * 1969)* Factor xa ( E l l i s 
e t - a l . . 1982)* Factor xia (Scot t _et-al . * 1982)* SKin and synovia l 
co l l agenase (Tokoro ^ . ^ 1 . , 1972; ^larr is e t . a l . * 1969) and u rok inase 
(Clemmensen ,i Christensen* 1976). I t a l so i n h i b i t s microbia l serine; 
p r o t e i n a s e (Dergvist* 196 3; Wicher s, Dolovich* 197 3; Sasaki e t . a l . * 
1975). Thus* i n a c t i v a t i o n ot an enzyme by an i n h i b i t o r cannot* by 
i t s e l f , identify the ta rge t enzyme and thereby del ineate the physio-
log ica l role of the inh ib i to r . However, one of the most important 
c r i t e r i o n i s the ra te with which a ta rget ensyme i s inact ivated by 
the inh ib i to r . Thus/ the fact that human alpha-1-PI inac t iva tes the 
neutrophil e las tase with an apparent k^^s ^^ ^*^ ^ ^'^ ^' -sec 
which i s only 15-fold lower than the rate for a diffusion control led 
process strongly indicate that alpha-1-PI i s involved in the control 
o£ proteinase ac t iv i ty of e l a s t a se . in contras t to elastase* the 
1 -1 -1 
r a t e of inact ivat ion of thrombin i s only 4,8 x 10 n -sec sugges-
t ing tha t the inhib i tor cannot play important role in the regulation 
of thrombin-catalysed p ro t eo lys i s . 
/dpha, PI i n t e r ac t s strongly with serine pro te inases . The 
act ive serine residue of a proteinase contr ibutes subs tant ia l ly 
towards the in te rac t ion , Ionic and hydrophobic in te rac t ions further 
s t a b i l i z e the inhibitor-enzyme complex. Thus, complex formation 
between alpha-1-PI and porcine e las tase i s enhanced both by increa-
sing temperature and ionic strength (Saklatvala e_t._al, # 1976; Satoh 
e t . a l . / 197 9). Further* 20"/^  dioxane was found to block complex 
formation (Cohen* 1975). i t i s of i n t e re s t to note tha t the complex 
consist ing of human alpha-1-pl and human leucocyte e las tase i s 
chemotactic for human neutrophils (Banda e t . a l , * I9e8a*b) . 
Lysine and arginine residues of alpha-1-PI were thouaht to 
be involved in complex formation between the inh ib i to r and the ta rge t 
enzyme« since reaction of the inhib i tor with maleic anhydride 
IHeiniberger e t . a l w 1971), acet ic anhydride (Fretz & Gan, 1978) or 
c i t raconic ar^hydride (Johnson ic Travis* 1975) * a l l of which react 
with lysyl residues in proteins* inact ivated the inh ib i to r towards 
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t r yps in ' chymotrypsin and e l a s t a se , Hov/ever/ chemical modification 
of lysyl residues in prote ins that a l t e r s the charge on the protein 
molecule or introduces a bulky group/ i s knotm to disrupt prote in 
conformation (Ansari e t . a l . » 1975/ Qasim and Salahuddin/ 1978), 
Accordingly/ when l e s s bulky group was introduced at the lysyl r e s i -
due of alpha-l-pl witnout a t iec t ing i t s net charge/ chemical modi-
f ica t ion did not r e su l t in inact ivat ion of tne inh ib i tor (Busby 
e t , a l . ' 1977) excluding the possible involvement oi lysyl residues 
of the inh ib i to r in enzyme-inhibitor in te rac t ion . The role of argi -
nine (Cohen/ 197 3) and tyrosin (Feste Si Gan/1981) residues of alpha-1-
PI in i t s inhibi tory ac t iv i ty has also been suggested. 
The involvement of methionine residues of the inhib i tor in 
i t s inhibi tory ac t iv i ty was indicated by several l i nes of evidence 
(janoff & Carp/ 1977; Johnson u Travis/ 1978/ 197 9; Carp 6c janoff/ 
1979;0hlsson e t . a l . / 1980; Abrajns _6t._al.» 1981=), Oxidation occurred 
a t two methionine residues at posi t ions p. and pg (see below) in 
the inh ib i tor (Johnson u Travis/ 1979) • During phagocytosis/ neutro-
ph i l s release some oxidants outside of the c e l l s '//hich inact ivate 
alpha-1-PI (Carp .'^ janoff/ 1973) , Unfractiondted c ina re t t e smoke 
caused substant ia l reduction in the inhibitory ac t iv i ty of alpha-1-Pi 
towards pancreatic anc3 neutrophil e lustases (janoff s, Carp/ 1977; 
Ohlsson e t . a l . . 1980; Abra-ns e t . a l , / 1961a) and t h i s inact ivat ion 
was prevented by ant ioxidants . Analysis of bronchial lavage f luids 
of the lungs of r a t and man tor alpha-1-PI/ a l t e r exposure to c iga re t t e 
smoke/ showed marked reduction in elastase inhibi tory ac t iv i ty 
( janott e t . a l . / 1979; Uadek e t - a l . / 1979) as well as oxidation of 
the four oi- the eleven methionine resiclucs of the inh ib i to r to 
methionine sulphoxide. 
The oxidized alpha-1-proteinase inhib i tor can be reduced 
and i t s inhibi tory ac t iv i ty restored by a methionine sulphoxide 
reductase (Abrams e t - a l . / 19B1D) . Phis enzyme i s l ike ly to play a 
ro le in preventing unwanted t i s sue proteolysis in lung. Oxidation 
of methionine to methionine sulphoxide causes reduction in the i n t e r -
action of alpha-1-proteinase inh ib i tor with t a rge t enzymes presum-
ably because of the s t e r i c hinarance offered by the re la t ive ly 
la rger methionine sulphoxide (Looermann e t - a l . / 1984), In fact 
oxidized numan alpha-1-proteinase inh ib i tor does not react with 
pancreatic e las tase as can be seen in Table I I (Travis et» al« /1985) . 
The native mutant of alpha-1-proteinase inh ib i to r without carbohy-
drate (Travis (|t.al_. / 1985) and Val mutant (see also Rosenberg et-
a l , / 1984) were genet ical ly engineered in yeast and were devoid of 
the three oligosaccharide side chains found in normal alpha-1-pro-
te inase i nh ib i t o r , in the Val mutant/ the active s i t e Met-358 i s 
replaced by val ine which i s not oxidized during oxidation of the 
i nh ib i to r by the chemical oxidant, rhe resu l t s of Table I I suggest 
t ha t oxidation proved le tha l and altogether abolished the in teract ion 
of native and mutant inh ib i to r (witnout carbohydrate) with pancreatic 
e l a s t a s e . However/ as expected tlie rate of association of the val 
mutant with the t a rge t enzyme remained unal tered upon oxidation. 
In te res t ing ly / the inh ib i tors with and without carbohydrate react 
with the pancreatic enzyme with almost equal ra te (see Table II) . 
Therapeutic potent ia l of recombinant inh ib i to r 
Lungs are normally protected against proteolycic degrada-
10 
Table I I . Rate of a s soc i a t i on of na t ive and ox id ized alpha-1-
p r o t e i n a s e i n h i b i t o r with p a n c r e a t i c e l a s t a s e . 
a 
Inhibitor Rate constant 
(M -sec ) 
5 
1. Native alpha-1-PI 1.0 x 10 
2. Oxidized alpha-1-PI No reaction 
3. Native mutant 
alpha-1-PI (Yeast) O.7 x 10 
4 . Oxidized mutant 
a lpha-1-PI (Yeast) No r e a c t i o n 
5 . Native Val mutant 1.6 x 10 
6. Oxidized Val mutant 1,2 X 10 
a. Travis et ._al . / (1985) 
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t ion by alpha-1-proteinase inn ib i tor wnich i s a potent and specific 
i nh ib i to r for neutrophil e l a s t a se . Under normal physiological condi-
t ions / e las tase which can destroy connective t i ssue protein/ forms 
a complex with c i rcula tory alpha-1-proteinase inh ib i to r and the 
complex i s cleared from the plasma by l iver and/or macrophages 
where i t i s degraded. Reduction in e las tase inhibi tory ac t iv i ty in 
lung can be produced in more than one way. For example/ genetic 
defect may resu l t in the impaired synthesis of e l a r t a se inhibi tor as 
i t happens in the z-homozygote. Alternatively/ genetic mutation 
may a l t e r the inhibi tory speci f ic i ty of the secreted inh ib i to r . In 
ce r t a in chest infect ions/ neutropnils are accumulated in re la t ive ly 
greater amounts. These neutrophils would secrete oxidants which in 
turn may inac t iva te the inh ib i to r . The e las tase inh ib i to r may also 
be inact iva ted by non-serine proteinases such as cathepsin B or by 
microbial proteinases during microbial infect ion. One of the strategy 
which holds immediate promise in cases where reduction in inhibi tory 
ac t i v i t y may resu l t in excessive t i ssue degradation i s to administer 
proper mutant inh ib i to r in p a t i e n t s . One such genet ical ly engineered 
mutant i s Val mutant which was t es ted as an inh ib i to r of connective 
t i s sue breakdown by George £t._al./ (1964) in a model of inflammation. 
The base membrane collagen i s degraded by stimulated neutrophi ls . 
The Val mutant at a concentration of 0.2 mg/ml was more effective 
than the normal alpha-1-proteinase inhibi tor (2.4 mg/ml) in inhibi t ing 
the membrane collagen degradation. Further/ when normal neutrophils 
which produce oxidants were replaced by neutrophils from a donor 
suffering from chronic granulomatous disease (which do not produce 
oxidants)/ the concentration of the normal inhib i tor reouired for 
AMINO ACID SEQUENCE 
OF HUMAN ALPHA 1 
PROTEINASE INHIBITOR 
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ettec-civc inhibi t ion v,'as conGlr^-ra^•ly reduced. These r e su l t s whilf 
suagesting the reduction ir. the inhibitor^' ac t iv i ty of normal 
a lpha- i -proteinase inhib i tor by oxidative, mechanisn also points 
towards the advantage ot oxidation rfsi i : tant Val mutant of the 
i nh ib i t o r . Th'^retore/ the val ru tant of the inh ib i tor / can be used 
v/ith advantace in therapy. However/ s t i l l considerable Vvork 
needs to be done to improve the s t a b i l i t y of t h i s mutant by techni-
ques such as s i t e directed mutagenesis. 
Friniary s t ructure 
HuiTicUi alpha-1-pi consis ts of a single polypeptide chain con-
taining 394 amifiO acid rcsiciu-s. The priinory stnaci-urn of the inh i -
b i t o r v.-as elucidated both cy protein soeuencing methods (Carrell 
et._al./ 1979; Carrel l et'^l^t 19o2) as v/ell as ny cloning and seque-
ncing cDKA for the inhibi tor from, hum.an and baboon (Kurachi et • al.»/ 
1981) and i s depict-^d in Figure 1. The amino acia composition ot 
the inhibi tor as deduced tnim, the sequence i s given in Tabic I I I . 
The t o t a l number ot acidic a'riiro acid resictues (24 Asp and 32 Glu) 
l a 56 which ic. greater than the numiber (54) of basic eimino acid 
residues (13 -Its/ 34 Lys and 7 Arc) and consequently at physiolooical 
pH/ the inhib i tor i s expected to possess net negative charge. The 
inh ib i to r contains 27 phe, 5 ryr and 3 Trp. Str ikingly/ there i s 
only onti cys te ine residue in the inh ib i tor at posi t ion 232 Ln the 
secjuencc (see Figure 1), rhis pa r t i cu la r cysteine residue i s flanked 
by dis-231 and Lys-233 and i s generally linked with glutathione/ 
cys te ine or imraunoylobulins (.Laurell u Jeppson/ 1975) but in tiie 
nat ive form/ the sulpUydryl group ex is t s in the remccd form and 
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Table I I I . Amino ac id composition of human a lpha -1 -p ro t e ina se 
i n h i b i t o r . 
Amino ac id IJumber of res idues /mole 
27 
5 
3 
24 
32 
18 
19 
13 
34 
7 
21 
30 
11 
1 
22 
15 
24 
24 
45 
19 
Tota l 394 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
Phenylalanine 
Tyrosine 
Tryptophan 
Aspartic acid 
Glutamic acid 
Asparagine 
Glutamine 
Histidine 
Lysine 
Arginine 
Serine 
Threonine 
Methionine 
Cysteine 
Glycine 
Proline 
Alanine 
Valine 
Leucine 
Isoleucine 
Deduced from amino acid sequence (Carrell et«al.» 1979; 
Carrell et-al.* 198 2). 
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pro tec t s the inh ib i tor from innct ivat ion by oxidants . Hydrophobic 
amino acid residues namely elanincr val ine, leucine, i soleucine, 
phenylalanine* tyrosine/ tryptophan and methionine cons t i tu te 40% 
of the t o t a l number of amino acid residues in the inh ib i to r . Using 
the amino acid composition l i s t e d in rable m and the known r e l a -
t i v e hydrophobicities of individual aciino acid residues (Creighton, 
19&4a) t the hyorophobic contributions of each type of the residue 
was calculated and the values are l i s t e d m the l a s t column of 
Table IV. The hydrophobicity ot human alpha-1-proteinase inh io i tor 
thus computed comes out to be -485 kcal/mole. Thus from amino acid 
composition alone, i t appears that the human proteinase inh ib i to r 
i s a predomin.antly hydrophilic pro te in . The presence of 13':^  cart)0-
hydrate in the inhib i tor would further enhance i t s hydrophi l ic i ty . 
The K- and C- terminal residues of alpha-1-Pl are, respec-
t i v e l y , Glu and Lys (see Figure 1) . one notable feature of the 
sequence i s the presence o: a segm.-nt containing acidic amino acid 
residues from 204-207. i \ ir ther, there ere proximal aciddc amino 
acid residues at posi t ions 132 and 133; 151 and 15 2; and 323 and 
324 in the scguence (see Figure 1) , The resic^ues ;.sn-46, Asn-S 3 
and Asn-247 bind three oligosaccliaride moieties present in alpha-1-PI, 
Human .alpha-l-t-l shows polymorphism. At l e a s t 30 different 
forms of the inh ib i to r havr been recognized. 3y somatic c e l l hybrid 
ana lys is , the gene for the inh ib i to r has been assigned to human 
chromosome 14 (Darlington ^ . a l . * 19o2) . in the s va r i an t , Glu-264 
i s replaced by Val whereas Glu-342 i s subst i tu ted by Lys in the 
Z var ian t . The glutamic acid residues at posi t ions 264 and 34 2 
in the inh ib i to r seem, to s t a b i l i z e the native orotein str-ucture 
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Table IV. Hydrophobicity of human alpha-1-proteinase inhibitor. 
Amino acid Relative hydrophobicity 
(kcal/mole) 
Total 
(kcal/mole) 
1, P h e n y l a l a n i n e 
2, T y r o s i n e 
3, Tryptophan 
4 , Aspai r t ic a c i d 
5 , G lu tamic a c i d 
5 , A s p a r a g i n e 
7. Glutamine 
8. Histidine 
9. Lysine 
10. Arginine 
11. serine 
12. Threonine 
13. Methionine 
14. Cysteine 
15. Glycine 
16. Proline 
17. Alanine 
18. valine 
19. Leucine 
20. isoleucine 
T o t a l 
2,5 
2. 3 
3.4 
- 7 . 4 
- 9 . 9 
- 0 . 2 
- 0 . 3 
0.5 
- 4 . 2 
-11 .2 
- 0 . 3 
0.4 
1.3 
- 2 . 8 
0 
- 3 . 3 
0.5 
1.5' 
1.8 
2.5 
67.5 
l i . 5 
10 .2 
- 1 7 7 . 6 
- 3 1 6 . 8 
- 3 . 6 
- 5 . 7 
6 .5 
- 1 4 2 . 8 
-7 3.4 
- 6 , 3 
12 .0 
14, 3 
- 2 . 8 
0 
- 4 9 . 5 
12 .0 
36 .0 
8 1 . 0 
4 7 , 5 
- 4 8 5 , 0 
a . C r e i g h t o n (1984a) . 
17 
through e l e c t r o s t a t i c in t e rac t ions . This accounts for the r e l a t i -
vely lower s t a b i l i t y of S and Z var iants (Carrell & Travis* 1985) . 
m the Pit tsburgh inutant, Mnt-35b is replaced by Aru and other active 
s i t e residues remain the same. This subst i tu t ion substant ia l ly 
a l t e r s the inhibi tory speci f ic i ty of the mutant inh ib i to r which acts 
readily on thrombin instead ot e las tase (Travis et._al./ 1986). The 
Pit tsburgh mutdnt had been qenoticolly engineered in E coli and the 
recombinant inh ib i to r was found to be more effective than c i - i nh ib i t o r 
by a factor of 4.1 for ka l l ik re in and 11.5 for Factor Xllt (Scharpia 
e t ' al .« 1985) . These resu l t s suggested the posr:ible therapeutic 
use of the recombinant inhibi tor in disease conditions where a c t i -
vat ion of the plasma kinin-forming system i s observed. 
Alpha-1-PI l ike antithrombin I I I i s a ser ine proteinase 
i n h i b i t o r . Accordingly* sequence homology between alpha-l~Pl and 
antithrombin I I I i s not unexpected (Carrell £ i . « ^ . / 1982» Chandra 
e t . j l . * 198 3) . However* the sequence homology between alpha-1-PI 
and ovalbumin (Doolite* 19o4) i s surprising since* the l a t t e r i s 
not )aiown to show any inhibi tory ac t i v i t y . 
The react ive s i t e of human alpha-1-pl i s located near the 
C- terminal region around r io t -3: t . Ae short segmc-nt of sequence 
around Met-358 i s given in Figure 2. I t can be seen in Figure 2 
t ha t while residues at p^* p^* p^ and P^ pos i t ions are Met* Pro* 
l i e and Ala* respectively* those at F' » P«2' ?* aiid p ' are resp-
ectively* ser* l i e* pro and Pro. There are mutants of a lpha- i -p l 
(Carrel l ^ Travis* 1985) where Met at p-^  posi t ion i s replaced by 
Val (Valine mutant) or Arg (Pittsburgh mutant) but amino acid r e s i -
dues at pos i t ions P^* P'^* P ' 2 ' P'^* and P'^ in the t^ vo mutants 
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are the same as in the normal alpha-1-PI. subs t i tu t ion ot Val-358 
by s imilar hydrophobic amino acid residue such as Ala had no effect 
on the inhibi tory ac t iv i ty of Valine mutant (Matheson et . a l . » 1986). 
However/ Val mutant i s more sens i t ive to heat inact ivat ion than the 
normal alpha-1-proteinase inh ib i tor and the mutant inh ib i to r has a 
shorter half l i f e in rabbit (Travis et-al_. # 1985). 3oth in soyabean 
and lima bean t rypsin inh ib i to rs / the react ive s i t e residue at p-^ 
posi t ion i s Lys flanked by rhr and Ser. 
Alpha-1-pi possesses a highly ordered s t ruc ture with about 
30,'i alpha-helix and 40''i be ta -s t ruc ture (Lobermann e t»a l , / 1984) . 
Bruch e t - a l , / (1988) obtained similar values for alpha-helix (35-^ 
and be ta - s t ruc tu re (44>0 from c i rcu la r dichroism measurements of 
alpha-1-proteinase inh ib i to r in 20 ml\ sodium phosphate buffer^ pH 7.4 
containing 0.1 M NaCl and at 20 c. The reac t ive centre of the 
i nh ib i t o r i s exposed. In the cleaved inh ib i to r with Met 358-3er 
359 peptide bond cleaved/ Ser-359 i s at a distance of some 59 A° 
from the Met-358 (Lobermann ct.^l_. / 1984). in the virgin inh ib i tor 
with a l l the peptide bonds in t ac t / tne reqion s t a r t ing from Glu-342 
presumably forms a s t ra ined loop in which residues at and around 
posi t ion P^ are projected out. Accordingly/ the virgin inh ib i to r 
ex i s t s in s t ra ined conformation and the s t r a in i s rel ieved by the 
cleavage of the peptide bond between Met-358 and Ser-359. The 
cleaved inh ib i to r without the s t rained loop i s s t a b l e . The virgin 
inh ib i to r presumably ex is t s in a metastable s t a t e (Carrell & Travis/ 
1985) . 
That pro teo ly t ic conversion of virgin human alpha-l-proteinase 
inh ib i to r in to the cleaved inhib i tor i s accompanied by major confor-
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rnational changes i s suggested oy three l ines ot evidence-. By X-ray 
diff ract ion studies on pro tco ly t ica l iy modified alpha-1-proteinase 
inhib i tor , Loberntann et.a]^. / (1984) showed tha t the newly created 
L- and C- tenninal residues are 69 A° apar t . The in tac t inh ib i to r 
o 
was p rec ip i t a ted upon prolonqpd incubation at 60 C/ but tne modi-
fied inhib i tor remained soluble for 2 hours at 80 C (Carrell & 
Owen* 1985) „ Circular dichroism spectra of v i rg in and modified 
alpha-1-proteinase inh ib i tors were dis t inguishable both in the 
u l t r a v i o l e t region (250-310 nm) and in the rar u l t r a v i o l e t region 
i . e 200-250 nm (Bruch e t . a l . / 19B8) . Tne e l l i p t i c i t y at 222 nm 
which i s a measure of bacl<bone conformation becaine more negative 
(about 12,0 upon proteolyt ic modification of the inh ib i to r , CD 
spectra of modified and virgin inh ib i to rs in the region 250-310 nm 
where side cnain contr ibutions of aromatic amino acid residues are 
dominant (Strickland/ 1974) were also found to be s igni f icant ly 
d i f fe ren t . The tryptophan quantum yield of the inh ib i to r v;as 
subs tan t ia l ly higher in the moaified inh ib i to r although the wave-
length for maximum fluorescence emission* ^ was near 330 nm for 
^ / max 
both the modified and virgin inh ib i to r s . The higher tryi'^tophan 
quantum yield i s indica t ive of e>rtensive cxtjosure of tryptophan 
residues in the modified inhib i tor as compared to the unmodified 
one. Additionally/ the two forms (iifter markedly in guanidine 
hydrochloride denaturation. while the denaturation of unmodified 
alpha-1-proteinase inhibi tor occurred in two steps and was complete 
near 4 M denaturant concen'„ratior/ the denaturation of the modified 
inh ib i to r involved only one step and s ta r ted only near 6 r. denat-
urant concentratioii and was conijaete near 7 N guanidine hydro-
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chloride (Brucn ^ • ^ • ' 15b8) . The aenaturation experiments have 
conclusively shovm that the moaified alpha-1-proteinase inh ib i to r 
i s far more s table than the native inh ib i to r . Finally* proteolyt ic 
modifications of CI inhibi tor and alpha-1-proteinase inh ib i to r have 
been found to expose new antigenic determinants which were not 
recognized in the native inh ib i to rs (Agostini £t._al.» 1985; Zhu & 
Chen* 1987). Similar conionnational changes and increased s t a b i l i -
zations t r igger red by proteolyt ic modification have been noted for 
three other important serpins* namely antithrombin l l l # a lpha-1-
antichymotrypsin/ and CI inn ib i tor (Bruch o^.^** 1988). This common 
mechanistic feature may be shared oy a l l of the se rp ins . 
Physicochemical proper t ies 
Physicochemical proper t ies of mammalian alpha-1-proteinase 
inh ib i to r are summarized in Table V. The inh ib i to r s from four 
mammalian sera comprise of a single polypeptide chain. They are a l l 
s ialoglycoprotein in nature. The sedimentation coeff ic ients / s,„. 
of human and mouse alpha-1-PI are nearly the same (Takahara & 
Sinohara* 198 2) , The values of sedimentation coeff ic ient of the 
three inh ib i to r s taken together with the i r molecul.-ir weights* suggest 
t h a t r a t / mouse and human inh ib i to r s possess similar globular con-
formation. The p a r t i a l specific volume of human alpha-1-Pl was 
determined by Musiani ^ Tomasi (1976) to be 0.725 ml/g which agreed 
well with tha t (0.7 26 ml/g) calculated from i t s amino acid and 
carbohydrate composition (Musiani i TOmasi/ 1976). By sedimentation 
eequilibrium/ the moleculrx weight of hurn-an alpha-1-pi was determined 
to be 49/500 in aqueous bufi=er and 49/SOD in 6 M cuanidine hydro-
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Table V. P h y s i c o c h e m i c a l p r o p e r t i e s of mammalian a l p h a - 1 - p r o t e i n a s e 
i n h i b i t o r . 
a . b . c d property Human R a b b i t Mouse Rat 
1 . M o l e c u l a r we igh t 
(kDa) : -
( i ) SDS-PAGE/ 49-52 57-59 64 47-55 
( i i ) Gel f i l t r a t i o n - 58 - -
( i i i ) S e d i m e n t a t i o n 
e q u i l i b r i u m / 4 9 . 7 . 5 4 - 53 45 
2, Carbohydrate 
content* % 13.4*11.2'^ 11.4 11 13 
3. Sialic acid/ 
c p e r m o l e . 2 , 5 . 9 6-7 6 6 
4 , NO. of p o l y p e p t i d e 
c h a i n , 1 1 1 1 
5 . Ej_^^ a t 280 nm/ 5 - 5 . 3 4 . 8 - 5 . 2 4 . 6 1 
6 , s e d i m e n t a t i o n 
coefficient/ S^Q^,^ 3.15/3.65 - 3.7 3.2 
7. partial specific 
volume/ ^2' ml/g / 0.7 25 - 0,7 30 
(a) Travis & Salvesen (1983)/ Musiani & Tomasi jr. (1976)/ Pannell 
et.al./ (1974); (b) Koj et.al./ (1978); (c) Takahara & Sinohara 
(1982)/ Takahara & Sinohara (1983); (d) Roll & Glew (1981); Kuehn 
et.al./ (1984) „ 
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c h l o r i d e and the same value (49/000) \%as found by socUum dodecyl 
su lpha te polyecrylamide gel e l e c t r o p h o r e s i s (Musiani & Tomasi/ 
1976) . However/ using the same tochniques* Takahara « Sinohara 
(196 2) found t h a t t h e molecular weicht e s t imate by SDS-PAGE i s 
s i g n i f i c a n t l y h igher than t h a t (S4 kDa) measured for the human i n h i -
b i t o r by sedimenta t ion equ i l ib r ium. By sedimenta t ion equ i l ib r ium/ 
t h e molecular weights of human and mouse alpha-1-PI were es t imated 
by t h e s e au thors t o be 54 kDa and 5 3 kDa/ r e s p e c t i v e l y / v/hereas by 
SDS-PAGE/ the molecular v;eicht of mouse a lpha-1-PI was 64 kDa (see 
Table V) ; e s s e n t i a l l y the same value v^as a l so found for human a lpha-I -
PX by SDS-P/iGE (Takahara SL s inohara / 1982) . For r a b b i t a lpha-1-PI / 
t h e molecular v^eight e s t ima tes oy SDS-PAGS and ge l f i l t r a t i o n (Koj 
e t»a l . , / 1976) are i d e n t i c a l / wi thin c^xperiniental e r r o r / and are 
s l i g h t l y higher than t h a t found for human i n h i b i t o r (see Table v ) . 
Likewise/ a lpha-1-Pl from porc ine plasiTia with M of 67/600 (Geiger 
£ t . _a l . / 1985) and sheep plasme having M of 62/000 (s inha e t . a 1»/ 
1988) have been found t o d i f f e r from human a lpha-1-PI in molecular 
1 •' 
weight . The va lues of s p e c i f i c e x t i n c t i o n c o e f f i c i e n t / E-,''' a t 
280 nm found for human* r a b o i t and mouse suggest t h a t the aromatic 
amino ac id c o n t e n t s of a lpha-1-PI and e s p e c i a l l y tryptophan con ten t 
would be low and indeed 3 t ryptophan r e s idues were found in the 
e n t i r e molecule (Tal-cahora & Sinohara/ 1982) , 
Alpha-1-pro te inase i n h i b i t o r s have been recognized in severa l 
mammalian s e r a inc luding horse (Laeoreid e t ._a l . / 1982; P e l l e g r e i n i 
6. von Fe l lenberg / 1980)/ dog (Abrams e t . a l . / 1978)/ r a b b i t (Koj 
e t . a l , / 1978)/ mouse (Takahara i, s inohara/ 198 2)/ and r a t (Roll & 
Glew/ 1981; Kuehn e t . a l . / 1984). More than one forms of a lpha-1-Pi 
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have Deen found in these sera . Thus* tvro main elr-ctrophoretic 
forms of alpha-1-PI v.-ore ident i f ied in plasma of horse* oxt pic 
and rabbit (Dubin ^ • ^ • ' 1986) . Mouse and rat isotorms do not 
crossreact inuuunologically wnercas those from sera of other species 
are inununologically indis t inguishable . Kuehn et.al_,» (1964) iden-
t i f i e d three different serine proteinase i nh ib i to r s from ra t serum. 
The major ra t inh ib i to r , accountmcj for G6 i of the inhibi tory a c t i -
v i ty of ra t seruPi* was homologous to human alpha-1-PI; the inh ib i tor 
with M of 50/000 was found to i r h i b i t trypsin* chymotrypsin and 
e l a s t a s e . The other tvjo forms of the rat inhibi tor* A and B cori tr i -
buted 14/, and 16 i> respectively* to the i nh ib i t o r / ac t iv i ty of the 
r a t serum. The ra t alpha-1-Pl v/as imxnunologically d i s t inc t from 
the forms A and 3 with respective :: of 66*000 and 65*000, Although* 
the ra t inh ib i to r A was in^jiunologically related to the form 3 * the 
l a t t e r v;as active only aqair.st trypsin whereas* the ra t inh ib i to r 
A was able to inh ib i t trypsin and chymotrypsin but not e l a s t a se . 
The ra t inhibi tor B with i-'^ of 65.000 seems to be similar to con-
t raps in (M /^ 64*000) i so la ted from mouse plasma* which was also 
found to possess sinllcu: physicocheitdcal and functional proper t ies 
i raKahara oj Smohara* 19c 2) , iVu proteinase inh ib i to r s from mouse 
plasma showing preferent ia l in terac t ion with e las tase (alpha-1-Pl-E) 
and trypsin Ulpha-1-PI-T) were isoic'tcd oy !:athoo u Finley (1986). 
They were found to be siirilor in o.nino acid composition and Cl'D r 
peptide maps but v,erT- diGtircuict.cuble iii t ryp t i c Mup and imji.unolo-
QiC£il c ross reac t iv i ty . Mon^  im;; ,u-tontly* l ike humon alpha-1-Pi* 
the two mouse inh ib i to rs v.-erc p a r t i a l l y inact ivated by oxiclaui^n 
with chlorarnine r* but unli%e humcr. xnaibitor they -did not CDnt-.in 
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a methionine residue at y^ s i t e (lathoo J^  Finlay 19B6) . More recently. 
a plasma proteinase inhibi tor corresponding to hunan alpha-1-Pl was 
i so la t ed from sheep plasma (sinha £t ._al . ' 1988) . Although hunan and 
sheep alpha-1-Pl showed signiricaivc ',22-35 0 sequence homology, the 
l a t t e r was found to have higher inolecular weiaht (62/000); Vus r e s i s -
t a n t to chemical oxidation by !'-chlorosuccinimide; and had poor 
e las tase inact ivat ing capacity, iio'wever/ the cheep inhib i tor acted 
as a potent inh ib i to r for t ryps in . The dog alpha-1-PI on the other 
hand* was found to be a poor inhibi tor ot t rypsin but A'as as e^tective 
inh ib i to r of chymotrypsin and e las tase as the normal human alpha-1-PI 
(Abe et .^al . . 1986) . 
Carbohydrate composition 
Kunian alpha-1-PI contains about I3?i carbohydrate which includes 
I*-acetyl glucosamine* galactose aiid s i a l i c acid (TaKahara & Sinohara 
198 2: Travis Sc Salvesen* 198 3; i-iega £ t . a l . / 1980a/b) , The three 
carbohydrate moieties are l inked to Asn-46/ Asn-8 3 and Asn-247. The 
oligosaccharide moieties may be of biantennary or t r iantennary type 
as shown in Figures 3 and 4. This par t ly explains the microhetero-
geneity which i s usually observed v/ith alpha-i-Pl prepara t ions . Thus* 
two forms of alpha-1-PI could be iaen t i f ied on the basis of t he i r 
a f f i n i t i e s towards a concanavalin A-3epharose column. The inh ib i to r 
form with three biantennary side cnains was most strongly bound to 
the column while the form with two biantennary and one t r iantennary 
side chains was bound to the column less firmly. I t should be pointed 
out tha t the observed microheterogeneity of alpha-1-pi preparat ions 
in i s o e l e c t r i c focus.-ving experiments cannot be solely a t t r ibu ted 
to the difference in s i a l i c acid contents of the difrerent forms of 
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SIALIC ACID 
GALACTOSE 
GLdNAc 
MANNOSE 
MANN OSE 
GLliNAc 
G LcNAc 
SIALICACID 
1 
GALACTOSE 
GLcNAc 
MANNOSE 
FIGURE 3,, 
ASPARAGINE 
s t ructure of biantennary type oligosaccharide 
chain of human alpha^ proteinase i n h i b i t o r . 
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GALACTOSE 
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SIALICACID 
GALACTOSE 
GLcNAc 
MANNOSE 
GLcNAc 
G LcNAc 
ASPARAGINE 
. . c^.ructure of triantennary type oligosaccharide FIGURE 4. Structure^ot^rx^^^^^ proteinase i n h i b i t o r . 
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the inh ib i to r since troatmont of the inhib i tor with neuraTiinidase 
did not subs tant ia l ly affect tne number of protein bands in i soe le -
c t r i c focussing gel* although the posi t ions of bands shifted to 
higher i soe l ec t r i c points (Crawtord* 197 3; Talarno et._al.» 1975; 
jeppson et'^al,,/ 1978). The question v/hether the oligosaccharide 
moieties of alpha-1-Pl are required for i t s inhibi tory ac t iv i ty t o -
wards the t a rge t enzyme/ has now been resolved. Casolaro e t . a l . / 
(19B7) prepared human alpha-1-PI in yeast oy recombinant DNA technique 
and the inhibit tor thus prepared/ nad a molecular weight of 45/000 
but no carbohydrate and was ident ica l to normal human alpha-1-PI in 
sequence and inhibi tory ac t iv i ty towards human neutrophil e l a s t a s e . 
Likewise* tno rate constants tor the association of normal and mutant 
inh ib i to r (without carbohycrate) with pancreatic e las tase remained 
almort the same (Travis et .al_. ' 1985). These observ^ations taken 
together with tha t of v;ebcr £t._al.» (1985) tha t unglycosylated ra t 
alpha-1-PI had a six-fold shorter plasma h a l f - l i f e than the mature 
glycoprotein/ suggest that although oligosaccharide -poieties of 
alpha-1-pi are not required ror i t s inhibi tory act ivi ty* they are 
c ruc ia l for i t s plasma h a l f - l i f e . The h a l f - l i f e of the mutant inhi -
o i t o r without carbohydrate i s substant ia l ly lesser than tha t for 
the normal inh ib i to r in rabbi t , .-tirther/ the mutant inh ib i to r was 
found to be more sens i t ive to heat inact ivat ion (Travis e t . a l . / 1985). 
Structure of alpha-1-Pl 
Scructure of alpha-1-Pi v.-ith reactive peptide oond Met 353-
Ser 359 cleaved* has been studied by ho-oermann £t._al.* (1984) by 
X-ray d i f i rac t lon at 3 k resolut ion, x-ray data showed that the 
aimensions of the inhibi tor molecule are 67 A'~^  X 32 A° x 32 A°. 
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The elements of secondary s t ructure are l i s t e d in Table VI. Kviden-
tly# the f i r s t 160 amino acid residues in the N-terminal par t of the 
polypeptide chain prefer to torm he l ices . The l a r g e s t hel ix A con-
t a i n s 25 amino acid residues whereas helix H and I each contains 
only 8 amino acid residues. The to t a l number of amino acid residues 
of alpha-1-PI tha t ex is t in he l ica l conformation i s 126 or 32%, 
One of the s t r ik ing feature of the s t ructure i s the presence of a 
be ta -p lea ted sheet A comprising of 6 strands containing a t o t a l 
number of 77 amino acid res idues . The strands 2-6 of the sheet A 
are an t ipa ra l l e l whereas strand 1 i s pa ra l l e l to strand 2. The 
sheet B contains 53 amino acids tha t are organized in to six a n t i -
p a r a l l e l s t rands . In sheet C* there are 28 amino acid residues 
organized in T^ hjree s t rands . Thus the to ta l number of amino acid 
residues of the inh ib i tor in beta conformation i s 158 i . e 40% of the 
t o t a l . The hel ices A to £ are proximal end l i e underneath sheet A. 
The strands 2 and 3 of sheet A and a l l of the strands of B sheet 
except 1 are buried in the protein i n t e r i o r between sheet A and 
he l ix r ich par t (residues 21 to 147). The conversion of virgin 
in to nicked alpha-1-PI involves inser t ion or removal of the strand 
4A. 
The three carbohydrate binding residues Asn-46/ Asn-8 3 and 
Asn-247 of alpha-1-PI l i e on the bends of the polypeptide chain 
protruding from the surface of the molecule. Asn-46 i s located at 
the bend between hel ix A and strand 6B. The segment containing 
Asn-83 l i e s between hel ices c and h* and Asn-247 l i e s in the bend 
connecting strands _^ and _B (see Table vi) . 
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Tab le V I . E lemen t s of s e c o n a a r y s r r u c t u r e i n human a l p h a - 1 - P I , 
1. H e l i x A B C D E F 
R e s i d u e s 21-45 53-68 70-81 88-105 127-139 150-166 
G H I 
258-267 268-275 300-307 
2* S h e e t A (77 r e s i d u e s ) 
S t r a n d 1 
139 
R e s i d u e s 
146 
2 
110 
122 
193 
181 
4 
343 
358 
342 
4^  
327 
6 
290 
\K 
300 
3 . S h e e t s (53 r e s i d u e s ) 
S t r a n d 1 
R e s i d u e s 
233 
2 28 
2 
2 36 
245 
255 
248 
4 
369 
378 
389 
•4^  
379 
6 
4^ 
V 
55 
4 . Shee t C (28 r e s i d u e s ) 
S t r a n d 1 
360 
R e s i d u e s 
367 
2 
28 2 
289 
3 
226 
215 
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As pointed out earl ier* Glu-264 which i s subs t i tu ted by Val 
in S var iant of alpha-l~PI occurs in G hel ix and forms an e l ec t ro -
s t a t i c bond with Lys-387 v/hich i s in the 5B sheet . In the z var iant 
Glu-342 i s replaced by Lys and Glu-342 in alpha-1-PI occurs in the 
beta-bend between strands 4A and 5A; Glu-34 2 in the strand 3A forms 
a s a l t bridge with Lys-290 which i s located in the strand 6a. Glu 
342-Lys 290 s a l t l ink may be essent ia l for folding of the polypep-
t i d e chain. Likewise/ correct folding may require Glu 264-Lys 387 
s a l t bridge which would be absent m the s va r i an t . The slow folding 
of S and Z var ian t s may be responsible for aggregation and p rec ip i -
t a t i on of these var iants if hyirophobic amino acid r -s ic^es in the 
unfolded s t a te remain ejqposed tor too long before they are buried 
inside the s t r uc tu r e . 
A review of the existing l i t e r a t u r e shows tha t alpha-1-prote-
inase inh ib i to r s from mammalian plasma differ s ignif icant ly in size 
ana inhibi tory spec i f i c i t y . Thus/ laoleculnr weights of plasma pro t -
einase inh ib i to r s from human/ mousc/ and r a t are similar but the 
molecular weight values determined tor inh ib i to r s from porcine/ horse* 
sheep and rabbi t plasma are s ignif icant ly higher (sec> Tables V and 
XIII) • Str ikingly/ molecular weight of one mammalian proteinase 
inh ib i to r (from horse seminal plasma) has been determined to be ashignas 
800/000 (von Fellenberg e t . a l . / 1985). Further/ while human alpha-1-
proteinase inh ib i tor i s a potent iunibi tor for e las tase and a weak 
inh ib i t o r for t rypsin (Travis & oalvesen/ 1983)j the alpha-1-proteinase 
inh ib i to r from sheep i s a weak inhibi tor for e las tase ac t iv i ty but 
i t i s a very effect ive inhibi tor for trypsin (Sinha et.al,, 1986), 
In view of the reported species dependent dii fercnces in molecular 
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and functional proper t ies of mammdlian plasma alpha-l-proteinase 
i nh ib i to r i t was thought desirable to i so la te and purify a lpha- l -
proteinase inhib i tor from a h i ther to univest igated source i . e . goat 
plasma and subsequently invest igate systematically i t s molecular 
and functional p rope r t i e s . In teres t ingly / although goat proteinase 
inh ib i to r was found to be analogous to human alpha-l -proteinase 
inh ib i to r in subunit s t ructure/ molecular weight and neutral hexose 
content/ the tvio inh ib i to rs seem to differ s igni f icant ly in t h e i r 
inh ib i to r speci f ic i ty towards t ryps in . Unlike human plasma inhibi tor / 
the goat plasma inhibi tor was iound to inh ib i t t rypsin more e f f ec t i -
vely than e l a s t a se . 
II. EXPERIMENTAL 
I I . EXPERIMKKTAL 
h. M a t e r i a l s 
1. P r o t e i n s ; 
Concariavdlin-A« o o v i n e serum albumin# ova lbumin / a l p h a 
chyinot ryps inogen ht myoglot)in, cytocnrome c\ b o v i n e t r y p s i n * b o v i n e 
a l p h a c h y m o t r y p s m / anci p o r c h i n e i ^ a n c r e a t i c e l a s t a s e (EC 3 . 4 . 2 1 , 3 6 ) 
were p u r c h a s e d trom Sigma Chemical Company* S t , Lou i s* Montana* 
U.S .A. 
2 . S u b s t r a t e s f o r a s say or o r o t e o l y t i c enzymes; 
Two s u b s t r a t e s were u s e d i n t n e a s say of t r y p s i n * chymot ry -
p s i n and e l a s t a s e . These were b u f f a l o mi lk c a s e i n and a l p h a - N -
b e n z o y l - E t i - a r g i n i n e - p - n i t r o a n i l i a e (3APNA) . The l a t t e r was o b t a i n e d 
from Sigma c h e m i c a l company* S t . Louis* Montana* U.S .A. Case in was 
p r e p a r e d from s)d.mmed b u f f a l o m i l k by t h e f o l l o w i n g m e t h o d ; -
F ive hundred m i l l i l i t r e s of skinimed b u f f a l o m i l k was a c i d i -
f i e d w i th 1 M HCl to pH 3 , 4 . The a c i d p r e c i p i t a t e d c a s e i n was 
c o l l e c t e d by c e n t r i f u g a t i o n * i n o r d e r t o remove l i p i d s from t h e 
a c i a p r e c i p i t a t e d c a s e i n * i t was t r e a t e a wi th e t h e r : wa te r m i x t u r e 
(3 :1) t h r i c e . The p r e c i p i t a t e d c a s e i n wcS d r i e d and t h e n d i s s o l v e d 
i n 10 mM t r i s - H C l b u f f e r * pH 7.7 con ta in inc j 0 .15 M NaCl. The c a s e i n 
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s o l u t i o n thus ob ta ined could be s t o r ed in a r e f r i q e r a t o r for 2-3 
months* 
3, Ion exchangers ; 
Dowex 50 W-X8 (20-50 mesh) in sodium form* and Dov/ex 1-X4 
(20-50 mesh) were from BDH/ England. Diethylaminoethyl c e l l u l o s e 
(DEAE-cellulose) was purchased from Siorna Chemical Company^ S t . 
Louis* Montana/ U.S.A. 
4, Reagents used in gel chromatography : 
Blue Dextran 2000 and Sephadex G-200 were obta ined from 
Pharmacia Fine Chemicals/ Uppsala/ S^^-den. 
5, Reagents used in polyacrylam.iGe gel E l e c t r o p h o r e s i s : 
Acrylamide from E, Merck/ west Genncry; K/K*-niethylenebi-
SQCrylamide from Serva* Germany; N/K/r ' - t e t ramethyle thy lenediar rdne 
from Fluka/ Switzerlrind; ammorjiun pe r su lpha t e / d ichlorodimethyl 
s i l a n e * amidoschwarz/ and r i b o t l a v i n trx^m £, Merck/ Germany/ 
Coomassie b r i l l i a n t R-250 from Sigma chemical Company/ Mo. U.S.A.. 
and sodium dodecyl su lpha te from e a i / England were used in experiments 
on polyacrylamide gel e l e c t r o p h o r e s i s in the presence and absence 
of sodium dodecyl su lpha te . 
Other m a t e r i a l s used during the course of these s t u d i e s 
with t h e i r sources in pa ran theses were: g a l a c t o s e (BDH/Englsnd) ; 
t r i s BDH/ England) ; dimethylsulphoxide (BDH/India) ; po lye thy lene 
g lycol -400 (Sigma Chemical Company/ S t . Louis/ Montana/ U . S . A . ) ; 
d i a l y s e r tub ings (Arthur H. Thomas Co.^pany, U . S . A . ; L . 
All g l a s s a i s t i l l e d water was usea tnroughout t he se s t u d i e s . 
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B . METiiODS 
1 . Measucement of pH : 
pH measurements were made on E l i c o pH meter* model L I - 1 2 0 
i n c o n j u n c t i o n wi th an E l i c o combined e l e c t r o d e , t y p e 5 1 . The pH 
m e t e r was r o u t i n e l y s t a n d a r d i z e d wi th 0.Q5 M p o t a s s i u m hydrogen 
p h t h a l a t e . pH 4 , 0 1 a t 25°C i n a c i d i c r a n g e , and wi th 0 . 1 M sodium 
t e t r a b o r a t e / pH 9 .2 a t 25°C i n t h e b a s i c r a n g e . 
2 . O p t i c a l measurements ; 
Light absorption measurements in the visible range were 
routinely made on a photochem colorimeter* model CllO or on a 
Cecil single beam UV~spectrophotometer# model CE 202. Light 
absorption measurements in the ultraviolet region were made on a 
Cecil double beam spectrophotometer* model CE 594 using appropriate 
spectrophotometric cells. 
Fluorescence measurements were made on a shimadzu spectro-
fluorometer model RF-'540 in conjunction with a Shimadzu Data 
recorder* model DR-3 at room temperature. The slit width was 
maintained lO nm throughout these measurements. 
3. Determination of protein concentration; 
The c o n c e n t r a t i o n of p r o t e i n v/as dnterrninod a c c o r d i n g t o 
t h e methoa recommended by Lowry £ t , a l . . (1951) u s i n g F o l i n - p h e n o l 
and copper r e a g e n t s . O c c a s i o n a l l y , t h e p r o t e i n c o n c e n t r a t i o n was 
a l s o d e t e r m i n e d s p e c t r o p h o t o m e t r i c a l l y u s i n g a s p e c i f i c e x t i n c t i o n 
c o e f f i c i e n t * s j ^ ' ^ or 4 .60 (g/ml) "^cm"^ a t 280 nm* which was 
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determined as a p a r t of t h i s -.tudy {see below) . 
a. Lowry' s method; 
The method developed by Lov/ry £t ._al . / (1951) c o n s i s t s of 
t h e following t h r e e s t eps : -
(i) P r epa ra t i on of the Fol in-phenol reaq'^nt; 
For the pr-eparation of t h i s reagent# 100 g of sodium t u n g s t a t e / 
25 g of sodium molybdate# 50 ml of 85"-^  or thophosphoric acid» lOO ml 
of concent ra ted hydrochlor ic acia and 700 ml of water were mixed 
in a two l i t e r round bottom flank which was wrapped with b lack 
carbon paperG,, The f lask wan fit ted with a condenser and the 
c o n t e n t s of the flask, were rof luxed for &-10 hours . To the mixture 
were then added 150 g l i t h ium sul^at--* 50 ml of water and 1 ml of 
l i q u i d bromine. The exces., bromine was removed by b o i l i n g t h e 
mixture without condenser for . i o u t 30 minutes . After cooling» the 
volume of the mixture was mude up to 1 l i t r e with water . The 
b r i g h t yellow coloured so lu t ion v '^S then f i l t e r e d and s to red in 
a dark brown b o t t l e . Berore US'-, the reagent was d i l u t e d four 
t imes , 
( i 1) P r e p a r a t i o n of copper reagent j 
The copper reagent was prepared with t h e help of the 
fol lowing reagen t s : -
(A) 4% sodium c a r b o n a t e (w/v) 
(B) 4% sodium p o t a s s i u m t a r t a r a t e (w/v) 
(C) 2 3i c o p p e r s u l f a t e (w/v) 
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The copper reagent v;as prepared by mixing s o l u t i o n s h> 3 
and C in the r ac io 100:1 :1 . The order ot mixing of the s o l u t i o n s 
was c r i t i c a l in o rder to avoid p r e c i p i t a t i o n . F i r s t / the s o l u t i o n 
3 was added to the 30lut ion A and to t h i s mixture w3S added 
s o l u t i o n C. The copper reagent ttms prepared was f i l t e r e d be fo re 
u s e . 
( i i i ) Colour development : 
To one m i l l i l i t r e of a -ivcn r^rotein s o l u t i o n were added 
5 ml of the copper reagent and a f t e r mixing the s o l u t i o n / i t was 
allowed t o stand for 10 minutes a t room t empera tu re . Then 1 ml 
of Fol in-phenol reagent was added to the mixture and mixed w e l l . 
The colour was allowed to develop for 30 minutes and the colour 
i n t e n s i t y was read a t 700 o r 550 run. A c a l i b r a t i o n cur^/e between 
o p t i c a l dens i ty a t 700 nm and p ro t e in concen t ra t ion in mi l l igram 
was ob ta ined by the method of l e a s t squares using BSA as a s t andard . 
The l i n e a r curve was found to f i t the equation : -
{O.D.)^QQ = 1.705 {Protein/ milligram) + 0,043 (2) 
4• Determination of n e u t r a l hexoac con ten t ; 
The carbohydrate con ten t of the goat t r y p s i n i n h i b i t o r was 
deteirmined by the method of Dubois e t ._a l . / (1955) using D-galactose 
as the s tandard sugar . To 1 ml of the t e s t s o l u t i o n con ta in ing 
g a l a c t o s e o r g lycopro te in t r y p s i n i n h i b i t o r was added 1 ml of S% 
(w/v) phenol s o l u t i o n . Then 5 ml of concent ra ted su lphur ic ac id 
was added by the s ide of t h e t e s t t ube . Orange co lour was developed 
whose colour i n t e n s i t y was read at 495 nm aga ins t the app rop r i a t e 
b l a n k . The blank s o l u t i o n was prepared s i m i l a r l y by omit t ing 
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g a l a c t o s e o r g l y c o p r o t e i n . ItiuS/ o p t i c a l d e n s i t i e s o t g a l a c t o s e 
s o l u t i o n o t i nc r ea s ing concen t ra t ions in the range 2-15 micrograms 
were recorded a t 495 nm. A cur\ 'e v/as dra\vTi between o p t i c a l dens i ty 
and g a l a c t o s e concent ra t ion in micrograms. The s t r a i g h t l i n e shovv-n 
i n Figure 5 was found to t i t t he e q u a t i o n ; -
(O.D) ^„c: = 4,5 (Galactose* uq) + 0.030 (3) 
* '495 nm ' 
5 , Determinat ion o£ s i a l i c acid content : 
S i a l i c ac id content of t h e g lycopro te in t r y p s i n I n h i b i t o r 
was determined by t h e method of VJarren e t • a l .« (1959) using N-ace ty-
Ineuraminic acid ( s i a l i c acid) as standard .sugar. Three s o l u t i o n s 
were prepared for t h i s purp'ose: 0.2 M sodium metaper iodate in 9 M 
or thopnosphor ic ac id ; 10% sodiurr^ a r sena te in 0,5 M sodium su lpha te 
and 0 ,1 M H^SO^; and 0,5vc t h i o b a r b x t u r i c ac id i n 0,5 M sodium 
s u l p h a t e . To 0.5 ml s i a l i c acid (or s i a loy lycopro t e in ) s o l u t i o n 
was added 0 ,1 ml of the sodium metaper iodate s o l u t i o n and the 
mixture was shaken vigorously to r 20 minutes . Then 0,1 ml of the 
sodium a rsena te s o l u t i o n was adoed and the mixture v/as shaken aga in . 
F i r s t brownish yellow co lour was developed which d isappeared a f t e r 
sometimes. After adding 3 ml ot the t h i o b a r b i t u r i c acid so lu t ion* 
the mixture was heated in a b o i l i n g water b a t h for 15 minu tes . The 
mixture was d i l u t e d with eouel volume of cyclohexanone and shaken 
and subsequent ly cen t r i fuged . The colour i n t e n s i t y of the pink 
co lou r in the cyclohexanone phase was measured a t 549 nm. One 
o p t i c a l dens i ty u n i t was eou iva len t to 80 micrograms of s i a l i c ac id . 
6. P repa ra t ion of i s o i o n i c p r o t e i n s o l u t i o n ; 
The i s o i o n i c p r e p a r a t i o n of tne goat plasma t r y p s i n i n h i b i t o r 
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FIGURE 5. Determination of neutral hexose by phenol-sulphuric acid 
method. 
For experimental d e t a i l s see t e x t . The s t r a igh t l i ne 
was drawn by the method of l e a s t squares. 
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was prepared by pass ing an expensively d ia lysed i n h i b i t o r s o l u t i o n 
through the D i n i t z i s colunn ( I9b2) . F i r s t , Dowex 50\v-xB was 
conver t ed i n t o hyarogon ion forrr by treat incj t h e r e s m with 0, 2 M 
HCl and subsequent ly by ex tens ive washing with g l a s s d i s t i l l e d 
wate r . Likewise , Dowex 50w-XS was t r e a t e d with 0. 3 M MVl^ Cl and 
d i s t i l l e d water in o rder t o ob ta in the res in in ammonium form.The 
hydroxyl and a c e t a t e forrrcS of Dowex-1-X4 were prepared by t r e a t i n g 
the r e s i n with 0,2 M KaOH and 1 M sodium ace ta t e* r e s p e c t i v e l y ; 
t he two forms of the r e s in were thoroughly washed with water . The 
d i f f e r e n t forms of Dowex 50v.'-Xl8 and Dowex 1-X4 were packed i n t o 
a column of i n t e r n a l dicmoter 1 cm in the o rde r : H form (1 ml) » 
mixed H"*^  and 0H~ forms (4 ml) . a c e t a t e ion form (2 ml) and f i n a l l y 
ammonium ion form {2 ml) which was on the top column. The t r y p s i r 
i n h i b i t o r so lu t i on was ex tens ive ly dieJysed aqa inc t d i s t i l l e d 
water ai^ iO then passea throu^.h the J i n t z i s column a t a flow r a t e 
of 40 ml /hour . The pH of the e lud te which by d e f i n i t i o n i s 
i s o i o n i c pH/ was imnediate ly measured. 
7• pe tenn ina t ion of s p e c i f i c ex t i nc t i on c o e f f i c i e n t ; 
For the determinat ion of s p e c i f i c e x t i n c t i o n c o e f f i c i e n t of 
t h e goat t r y p s i n i n h i b i t o r , the concent ra t ion of the i n h i b i t o r w^s 
determined by dry weight method (Ahmad and Salahuddin, 1974) , A 
given volume (lO ml) o i the i s o i o n i c coat t r y p s i n i n h i b i t o r s o l u t i o n 
was heated t o cons tan t weicht near 105 C. The b o t t l e conta in ing 
equal volumes of d i s t i l l e d v.ater was heated s i m i l a r l y and served 
as a c o n t r o l . The d i f fe rence in the weights of the two s e t s of 
b o t t l e gave p r o t e i n c o n c e n t r a t i o n . So lu t ions conta in ing d i f f e r e n t 
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amounts of the i n h i b i t o r were prepared from the s tock i s o i o n i c 
s o l u t i o n and t h e i r o p t i c a l u c n s i t i e s were recorded a t 280 nm. 
The absorbance of 1% i n h i b i t o r s o l u t i o n a t 280 nm was computed 
from t h e p l o t of absorbance versus p r o t e i n c o n c e n t r a t i o n . As 
the l i g h t pa th of the c e l l was 1 cmr the measured absorbance would 
g i v e s p e c i f i c e x t i n c t i o n c o e f f i c i e n t / E^^m ^^ ^^^ ^^' 
8• Ion exchange chromatography : 
F i f teen grams of DEAf.-cellulose were soaked with 500 ml of 
d i s t i l l e d water for ove rn igh t . Fines of the r e s i n s l u r r y were 
removed by repea ted decan ta t ion . The res in was then t r e a t e d with 
0 ,1 M NaOH and subsequently washed thoroughly v/ith water t i l l the 
pH of the washing was close to the neu t ra l pH, The r e s i n was 
t r e a t e d with 0 ,1 M HCI and again washed with water to n e u t r a l pH. 
F i n a l l y the r e s i n was suspended in the opera t ing bu f f e r and packed 
i n t o a column (2 ,8 x 7.0 cm), 
9. Sephadex gel chromatography; 
T\v?elve grams of Sephadex G-200 qel was allowed t o sv/ell 
i n 700 ml d i s t i l l e d water for seven hours in a beaker p laced in 
b o i l i n g water . The f ines of the gel s l u r r y were removed by 
r epea t ed d e c a n t a t i o n . The gel s l u r r y was then suspended in the 
opera t ing b u f f e r . A g l a s s column was washed with chromic ac id 
and then mounted v e r t i c a l l y . The o u t l e t of the column was conne-
c t e d with a l a t e x tub ing . The column was f i l l e d with d i s t i l l e d 
wa te r . Three p i ece s of graph pa^er each of 3 cm height were 
p a s t e d a t d i f f e r e n t p laces along the length of the column. The 
volumes of water corresponding to 3 cm heights were c o l l e c t e d in 
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preweighed weighing b o t t l e s IMIC t l i e l r weights were c e t e m i n e d . The 
volume of v/ater# V/ i s r e l a t e d t o i t s weight/ w/ ana dens i ty d* 
by t h e equa t ion : 
V = v;/d = T^rh (4) 
where r i s the rad ius of the column in cen t ime te r s and L i s t h e 
l eng th of the column ( i . e . 3.0 cm). The avera^ie of t h r e e weights 
of water corresponding to the th ree p laces along the column length 
was found to be 7.26 38 gm. The dens i ty of water a t 30 C was 
taken t o be 0 ,995. With these values of w and d* the volume* V# 
3 ' 
was computed t o be 0,380 cm . Thus/ the diampiter of the ge l 
f i l t r a t i o n column was 1,76 cm. 
Glass wool was b o i l e d in water in o rde r to remove a i r 
b u b b l e s , A g l a s s wool d isc of diam-rter s l i g h t l y l e s s than t h a t 
of the column was p laced a t the bottom with the help of a long 
g l a s s rod. Few g l a s s beads were placed a t the s i d e of the column 
and on the g l a s s wool d i s c . The column was f i l l e d with one fourth 
volume of the opera t ing buf fe r and mOvderately d i l u t e gel s l u r r y 
was poured i n t o the column. rhe flov/ r a t e was g radua l ly inc reased 
from 5 ml/h t o 35 ml/h , A s o l u t i o n of Blue Dextran-2000 {0,Q2'yQ 
was passed through the column (1.76 x 39.0 cm) to check the uniform 
pacldng of t h e column, p r o t e i n so lu t ion (3 ml) conta in ing 10-15 mg 
p r o t e i n was appl ied on the column by the help of an a p p l i c a t o r . 
The p r o t e i n was e l u t e d at a flow r a t e of 20 ml/h in 3-5 ml f r ac t i ons , 
P r o t e i n content of each f r ac t ion was determined by t h e method of 
Lowry e t . a l . / (1951) . 
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10, High performance l i q u i d chromatography; 
HPLC Shim Pack Diol-150 column (0.395 x 25 cm) was e q u i l i -
b r a t e d with 20 mM sodium phosphate buffer* pH 7,0 conta in ing 0,2 M 
sodium c h l o r i d e . Flow r a t e was maintained a t 1 ml/min by the help 
of Shimadzu LC-6A l i q u i d chromatography pump and the p r o t e i n peaks 
were de tec ted by Shimadzu RF-540 Spec t ro t luoromete r . The s l i t 
width for both f luorescence e x c i t a t i o n and emission s p e c t r a l 
measurements was maintained at 10 nm. The p r o t e i n peaks were 
au tomat ica l ly i n t e g r a t e d by Shimadzu CR-3A chromatopac. The e x c i -
t a t i o n and emission maxima were found near 280 nm and 335 nm/ 
r e s p e c t i v e l y , p r o t e i n sample (0,025 ml) con ta in ing about 0,025 mg 
p r o t e i n was i n j e c t e d by the help of a Hamilton sy r inge , 
11, Polyacr'ylamide gel e l e c t r o p h o r e s i s ; 
Polyacrylamide gel e l e c t r o p h o r e s i s of qoa t t r y p s i n i n h i b i t o r 
was c a r r i e d out in t r i s - g l y c i n e buf fe r (5 ml^ i t r i s p l u s 40 im 
g lyc ine )* pH 8,3 according to the method recommended by Davis 
(1964), Gel tubes were f i r s t s l i i i c o n i z e d with 5% (v/v) s o l u t i o n 
of d ichlorodimethyl s i lane# and mounted v e r t i c a l l y v/ith the lower 
end c lo sed by rubber s t o p p e r s . Two gel mixtures were prepared/ 
one for small pore gel and the o the r for l a r g e pore g e l . The 
small pore gel mixture conta ined IX acrylamide/ 0,1B% K/N ' methyl -
ene b i s a c r y l amide/ 0.23?4 K/K/K'/ K* - t e t r a m e t n y l e t h y l e n e diamine 
(TEMED) and 0,1% ammonium p e r - s u l p h a t e . The l a r g e pore gel mixture 
was composed of 2,5% acrylamide/ 0.6 3"4 b i s a c r y l amide/ 0,06% TEMBD/ 
0,004% r i b o f l a v i n and 20% suc rose . Each tube was f i l l e d with 
2 ml of the small pore gel mix ture , A few drops of water was 
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l a y e r e d on the t o p . After 20 minutes when polymer iza t ion was 
complete/ water was removed and 0.2 ml of the l a r g e pore gel 
mix ture was p laced on the top of the q e l . After adding a few drops 
of water* the tube was placed under a f luo rescen t lamp for 
photopolymer iza t ion which was completed in 30 minutes , water drops 
were removed and 0 . 1 ml p r o t e i n so lu t ion conta in ing 100-200 micro-
gram p r o t e i n was app l ied . The gel tube was then f i t t e d i n t o the 
upper chamber of t h e e l e c t r o p h o r e s i s u n i t . Both the e l e c t r o p h o r e t i c 
chambers were f i t t e d with the t r i s - g l y c i n e bu f fe r / pH 8 , 3 . A few 
drops of bromophenol b lue so lu t ion (0,01% in 0 .1 M NaOH) v/ere added 
t o t h e upper chamber. E l ec t rophore s i s was c a r r i e d out for two 
hours a t a curr-ent of 4 mA p e r tube (0,5 x 8.0 cm)., when the 
bromophenol b l u e dye had migra ted more than t h r e e four th of t h e 
t o t a l gel l eng th / the power supply was turned off and the g e l s 
were removed from gel tubes by s q u i r t i n g water between gel and gel 
tubes with the help of a long syr inge need le . The g e l s were 
soacked in 1% (w/v) amidoschwarz for one hour i n 1% (v/v) a c e t i c 
ac id for 30 minutes and then des ta ined mechar:ically with 1% (v/v) 
a c e t i c ac id , 
12, Sodium dodecyl su lpha te polyacrylamide gel e l e c t r o p h o r e s i s ; 
Sodium dodecyl su lpha te polyacrylamide gel e l e c t r o p h o r e s i s 
(SDS-PAGE) was performed in 12>/, gel according to Laemrnli (1970) 
i n t r i s - g l y c i n e buffer / pH 8 ,3 (25 m t r i S / 192 mM g l y c i n e ) . The 
g l a s s tubes (0,5 x 8,0 cm) were washed with chromic ac id and 
s i l i c o n i z e d with 5% (v/v) d i ch lo rod ime thy l s i l ane s o l u t i o n in c h l o r -
oform. The tut>es were f i t t e d with s t oppe r s . Small oorc ge l mi>:ture 
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conta in ing 12.0% acrylamide, 0 . 33'/o b i sac ry lamide , 0.05%TEMED/ 
0.075% ammonium per sulphate and 0 .1 / , SDS in 0.4 M t r i s -HCl buf t e r , 
pH 8 .8 / was poured i n t o t h e tube and the gel was allowed t o undergo 
polymer iza t ion as above. The composition of the s tacking gel was: 
4,35% acrylamide/ 0.12% b i sac ry lamide , 0.1% TEMED, 0.036% ammonium 
per su lpha te and 0.1% SDS in 0.12 M t r i s -HCl b u f f e r , pH 6 . 8 . P r o t e i n 
was denatured by heat ing in 2/„ SDS so lu t ion for 15 minutes a t 
b o i l i n g water t empera tu re . Af ter coo l ing , the p r o t e i n was reduced 
with 0 .1 M 2-mercaptoethanol . A few drops of bromophenol b lue dye 
s o l u t i o n and g lyce ro l were added to the SDS denatured p r o t e i n . 
E l e c t r o p h o r e s i s was c a r r i e d out in the t r i s - g l y c i n e buffer pH 8.3 
con ta in ing 0,1% SDS for 4 hours using a c u r r e n t of 6 mA per t u b e . 
The ge l was s t a i ned with 0,02/o Coomassie b r i l l i a n t b lue R-250 dye 
s o l u t i o n in methanol: a c e t i c ac id : water (3.36 : 1.0 • 1,57) mixture 
for one hour and des ta ined mechanical ly with 10% (v/v) a c e t i c a c i d . 
13 , Solvent p e r t u r b a t i o n d i f fe rence spectroscopy? 
Solve]:it p e r t u r b a t i o n d i f fe rence s p e c t r a l s t u d i e s on t h e 
goa t t r y p s i n i n h i b i t o r were c a r r i e d out in 10 ml^  t r i s -HCl b u f f e r , 
pH 7,7 and a t room temperature (30 C) according t o t h e method 
desc r ibed by Laskowski (1966). The per tu rb ing s o l v e n t s were 20% 
(v/v) each of dimethyl sulphoxide, and po lye thy lene g lyco l -4 00. 
The o p t i c a l dens i ty of the i n h i b i t o r a t 280 nm inc reased monotoni-
c a l l y with i nc r ea se in the concen t ra t ion of dimethylsulphoxide 
from 1-20% suggest ing t h a t no untowards r eac t ion such as p r o t e i n 
aggrega t ion e t c . , occurred in the presence of t h e pe r tu rb ing 
s o l v e n t . In t h e presence of 20/„ polyethylene g lyco l / some t u r b i d i t y 
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appeared in tv;o hours especial ly at higher protein concentrations 
above 0,4% (w/v) , Tv^ pa i rs of well matched ce l l s v;ere se lec ted . 
The two ce l l s in the sample beam contained respectively* the 
pro te in solution in the t r i s bu t t e r containing 20% dimethylsulph-
oxide/ and the t r i s buffer. The respective solutions in the two 
c e l l s in the rtJferencc beam ^^-ere; the protein in the t r i s buffer, 
and 20% dimethylsulphoxide in the t r i s buffer. The difference 
spectra were recorded by the Cecil double beam spectrophotometer 
f i t t e d with a r:«corder in the v/avelength region 240-320 nm within 
t\io hours of the preparation of the solut ions . For l i gh t s c a t t e -
ring correction* opt ical density data cA^tained in the range 320-340 
nm were used. The urea denatued inh ib i to r in 0,1 N 2-mercaptoetha-
nol served as reference s ta te representing to 100"/^  ejqjosure of 
aromatic chromophores. The inh ib i to r was denatured in 9 M urea 
a t pH 8.5 for 8 hours by a published procedure (see Laskowski J r . / 
1966), In a typical experiment* 18 grams of urea were added to 
15 ml of the goat plasma inh ib i to r solution (2%) and to t h i s 
solut ion was added 2-mercaptoethar:ol in order to achieve a f inal 
concentration of 0,05 M. The mixture was t i t r a t e d to pH 8,5 with 
0,1 M NaOK. Denaturation and reduction of the inh ib i to r was car r ied 
out in a g lass stoppered flask with gentle magnetic s t r i r r i n g for 
8 hours. The r e l a t i ve exposure of aromatic amino acid residues in 
the goat inh ib i to r was calculated by the help of equation : 
Relative ejo^osure {?0 = {A6-/A^ ) /i/^f-/ 
where subscripts N arid D refer to the native and urea denatued 
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s t a t e s of the goat trypsin inhibi tor ;Ae i s the inolar di tference 
absorption coefficient at the wavelength corresponding to the 
peak posi t ion in the difference spectra; and 6 278 ^^^ ^ 276 ^^^ 
the molar absorption coeff icients of the inh ib i to r in the native 
and denatured s t a t e s a t the v;avelpngths of maxinium absorption. 
14* petejrmination of the inhibitory ac t iv i t y ; 
The inhibi tory ac t iv i ty of the goat inh ib i to r was determined 
in 10 mM tria-HCl buffer* pH 7.7 against three proteinases^ namely 
trypsin* chymotrypsin and e las tase using two substra tes i . e . casein 
and BAPNA. To 0,1 ml of the proteinase solution (1 mg/ml for 
t ryps in and chymotrypsin ana 0,39 mg/ml for elastase) was added 1 ml 
of the goat inh ib i to r solution (containing 60-310 micrograms of 
the inhibi tor) and the mixture was incubated at 37*^ 0 for 20 min. 
After addition of 1 ml of casein solution (10 mg/ml) # the mixture 
was again incubated at 37 C for 1 hour. Hydrolysis of casein 
was stopped with 3 ml of 7% TCA and the mixture was f i l t e r ed , in 
the control experiment* the enzyme was f i r s t inact ivated with 
3 ml of lO'^  TC';A. The amounts of hydrolysed products of casein 
in the f i l t r a t e were assayed by the method of Lowry e t . a l , * (1951). 
Ident ica l experiment was done in the absence of the i nh ib i t o r . 
The percent inhibi tory ac t iv i ty v;as expressed as : 
Percent inhibi tory ac t iv i ty = (A - A ' ) / A x 100 (6) 
where A ax)d A» are the specif ic a c t i v i U e s of a given proteinase 
in the absence and presence ot the goat inhibitor* respect ive ly . 
Here i t should be pointed out th..t the concentrations of t rypsin 
and chymotrypsin v^re determined by the method of Lowry e t . a l , *( 1951) 
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whereas the concentration ot e las tase was measured spectrophoto-
rr.etrically at 280 nm using the specific extinction coeff ic ient value 
of 20.2. BAPNA hydrolysing ac t iv i ty of t rypsin and i t s inh ib i t ion 
by the goat inhib i tor was also invest igated. 'Vo 0.1 ml t rypsin solu-
t ion (1 mg/ml) was added 1 ml of the inh ib i to r solution and the mix-
tu re was incubated for 10 min at 37 ^C. One raillilitre of BAPNA 
(1 mg/ml) was added and the mixture was incubated at 37 C for 10 min. 
The hydrolysis reaction resul t ing in the formation of p -n l t roan i l ide 
was stopped with 1 ml of 30% acet ic acid and the optical density of 
the yellow solution was measured at 410 mn. Appropriate blank and 
control solution were also prepared. The ac t iv i ty of t rypsin in the 
absence ot the inh ib i to r was determined under ident ica l condi t ions . 
The inhibi tory ac t iv i ty of the goat trypsin inh ib i tor was determined 
with the help of the equation 6 given above. 
^-^* i so la t ion of goat t rypsin inh ib i to r ; 
The goat trypsin inh ib i to r was i so la ted irom freshly prepared 
goat plasma by s a l t fractionation and ion exchange chromatography. 
Goat plaana (500 ml) was subjected to 50-;i ammonium sulphate f r ac t io -
nation keeping the pH of the mixture at pH 4.5 by the addition of 
r equ i s i t e amounts of 1 M H2S0^. The mixture was incubated for 7 hours 
a t 4 C and then centrifuged at 7000 rprn. To the supernatant was 
added TCA to a final concentration of 6% (w/v) . After keeping the 
mixture for 1 hour at 4 C* the prec ip i ta ted protein showing t rypsin 
inhibi tory ac t iv i ty was col lected by centr i fuqat ion. The crude t ryp-
sin inhib i tor was dialysed against 0.05 M NaOH; the p rec ip i t a t ed 
inh ib i to r went in to solut ion. The inh ib i tor solution was then dialysed 
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extens ive ly acjainst 10 inM t r i s - l i c l buf fer / pH 7 . 7 . The s a l t f r a c -
t i o n a t e d i n h i b i t o r was t u r t h e r pu r l t i e d by ion exchange chromato-
graphy on a DEAE-celiulose column (2.8 x 7,0 cm) e q u i l i b r a t e d with 
10 inM t r i s - I ICl b u f t e r / pH 7 . 7 . Trypsin i n n i b i t o r (250 mg in 25 ml 
of the t r i s -HCl buffer* pH 7,7) was appl ied on t h e column and the 
bound p r o t e i n was e l u t e d with a d iscont ineous Kacl g rad ien t (0,05* 
0 .1 and 0.15 M NaCl in t r i s -UCl b u f f e r . pH 7.7) . The p r o t e i n f r a c -
t i o n s showing t r y p s i n i n h i b i t o r y a c t i v i t y a g a i n s t B/^ PNA v/ere pooled 
and s t o r e d a t 4 C in 10 ml''. t r i s - i iC l buffer* pH 7.7 con ta in ing 
0 .1 M r>iacl. 
i n , RESULTS 
I I I . RESULTS 
1, I s o l a t i o n of goat t r y p s i n i n h i b i t o r : 
O i f i e r e n t s t e p s involved in the i s o l a t i o n and p u r i f i c a t i o n 
of the i n h i b i t o r rrom fresii goat plasma are given in Table V I I . 
Goat plasma a l t e r d i l u t i o n with 10 ml t r i s -HCl buf ror / pH 7.7 con-
t a i n e d 1.74 rng p r o t e i n per m i l l i l i t r e of the plasma. The i n h i b i t o r y 
a c t i v i t y of t h e d i l u t e d pldsma was i^C'ternined aga ins t t r y p s i n 
(1 .8 X lO" M) us ing ii>\PNn (1 mi-:) in 10 mj/] t r i s -HCl buffer* pU 1,1, 
The s p e c i f i c a c t i v i t y of the enzyme \;as determined to oe 0,5 O.D. 
u n i t per hour per microgram of t r y p s i n in the absence of the i n h i b i t o r . 
A.S t h e molar e x t i n c t i o n c o e f f i c i e n t of p - n i t r o a n i l i d e i s 8#800 a t 
410 nm/ (see Kaur/ 1982) / the s p e c i f i c a c t i v i t y of t r y p s i n in the 
absence of the goat i n h i b i t o r turrjs out t o be 57 micromole p - n i t r o -
a n i l i d e per hour/micromole of t r y p s i n . In the presence of qoat 
plasma/ the s p e c i f i c a c t i v i t y v/as reduced to 36 micromole p - n i t r o a n i -
l i d e per hour per micromole of t r y p s i n . Thus/ the pe rcen t i n h i b i t i o n 
as c a l c u l a t e d with the help ot ecuat ion 6 comes out t o be 37 (se-^ 
Table VII) . The p r o t e i n f r a c t i o n p r e c i p i t a t e d from the goat plasma 
a t 50;^ ammonium sulphate s a t u r a t i o n and at pH 4,5 v.'as devoid of 
a n t i t r y p t i c a c t i v i t y which was measured using B/^ PNA as the s u b s t r a t e . 
However/ the superna tan t was found to exl i ib i t s u b s t a n t i a l a c t i v i t y . 
Here i t should be po in ted out t n a t the choice of t h i s p a r t i c u l a r 
- 50 -
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Table VII. Isolation and purification of goat plasma trypsin 
inhibitor. 
Total Total Protein percent 
Steps volume protein yield inhibition 
(ml) (mg) {%) 
1. P lasma 600 1044 100 37 
2. Ammonium s u l p h a t e -
TCA p r e c i p i t a t e d 
p r o t e i n . 40 4 00 38 8 3 
3 . DEAE-ce l lu lose 
column 120 50 5 97 
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condition (SO;; ainraonium sulphate concentration and pH 4.5) for 
removal of extraneous prote ins including albumin from goat plasma 
by s a l t p rec ip i t a t ion was maae after conducting a se r ies of experi-
ments. One set of experiments v/as performed at pH 4.5 and at d i f fe-
rent ammonium sulphate concentrations ranging from 30% to 55';i. The 
other se t of experiments was conducted at 5 0;i ammonium sulphate con-
centra t ion and at different pH values in the range pH 3.0-5,0, m 
each case* the an t i t r i ' p t i c ac t iv i ty of the supernatant was measured 
using BAPNA as the subst ra te . These experiments showed tha t maximum 
a c t i v i t y was observed with the supernatant which was obtained by 
p rec ip i t a t ion of the extraneous proteins with 50% ammonium sulphate 
at pH 4 . 5 . The prote in fraction obtained by p rec ip i t a t ion with S'i 
TCA from the 50/i ammonium sulphate supernatant showed appreciable 
an t i t ryp t i c a c t i v i t y . The protein yield at t h i s stage was 38% (see 
Table VII) . The supernatant obtained af ter removal of the TCA prejci-
p i t a t e d prote ins contained very l i t t l e ac t iv i ty and no an t i t ryp t i c 
a c t i v i t y . Interest ingly* another proteinase inh ib i to r / namely/ 
ovomucoid v/as e a r l i e r preparea in t h i s laboratory in irelatively pure 
form by p rec ip i t a t ion with TCA in the presence of ammonium sulphate 
(Waheed/ 1974). Further/ during isola t ion of horse alpha-1-proteinase 
inh ib i to r / p e l l i g r i n i et._al./ (1986) were able to remove bulk plasma 
pro te ins including albumin by prec ip i ta t ion with 6,4'i perchlor ic 
acid . The resul t ing solution upon gel f i l t r a t i o n gave iirimunologically 
pure horse alpha-1-protcinase i n h i b i t o r . 
Further pur i f ica t ion of the sa l t fractionated goat inh ib i tor 
was achieved by ion exchange chromatography of the inh ib i tor on a 
DEM-cellulose column ecoiilibrated with 10 ml^  tris-HCl buffer/ pH 7,7 
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using a discontinuous s a l t gradient {b ml-l - 150 mil NaCl) . The 
r e su l t s are graphically sho\>Tj in Figure 6, wtien tlio column 
(2.8 X 7 cm) was washed with two column volumes of the t r i s buffer^ 
no t rypsin inhibi tory ac t iv i ty v;as oetected in the washings. Upon 
inclusion of 0.05 M NaCl in the buffer* IG.i of the t o t a l protein 
bound to the ion exchange column was eluted under peak A (see Figure 6) 
Protein fractions under t h i s peak were devoid of an t i t ryp t i c a c t i v i t y . 
The prote in fract ions eluted with 0,1 M I'acl under peak B formed 
nearly half (47)0 of the bound protein and Ehov,?ed good an t i t ryp t i c 
ac t iv i ty (94;0 • but the protein under peak c forming 37% of the 
bound protein did not show any detectable an t i t r yp t i c a c t i v i t y . 
The protein fract ions under peak H were pooled and were t es ted for 
t h e i r pur i ty by polyacrylamide gel electrophoresis under na t ive 
cind denaturing condit ions, rhc purif ied goat t ryps in inh ib i to r 
thus obtained.' was stored in a ref r igera tor for one month without 
any detectable loss of an t i t ryp t i c a c t i v i t y . However* storage for 
longer period resul ted in aggregation and some loss of an t i t ryp t i c 
a c t i v i t y . The aggregated protein could not be solubi l ized comple-
t e l y in 8 M urea containing 0,1 M 2-mercaptoethanol. Studies 
described in the t h e s i s were made on fresh preparation of the goat 
proteinase i n h i b i t o r . 
2. Purity of the trypsin inhibitor^ preparation: 
rhe t rypsin inhib i tor moved as a s ingle protein band upon 
electrophoresis in 1A polyacrylaip.ide gel in t r i s -y lyc ine buffer* 
pH 6.3 (see Figure 7 ) . This snowed that the inh ib i to r preparation 
was homogeneous with respect to charge. Further* in gel chromato-
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FIGURE 7» Polyacirylamide gel electrophoresis of goat plasma 
t rypsin inh ib i to r . 
About 100 micrograms of pur i f ied goat t ryp-
sin inh ib i to r was electrophoresed in 1% polyacry-
lamide gel and in t r i s -g lyc ine buffer/ pH 8,3 for 
2 hours using a current of 4 mA per tube 
(0,5 X 8 cm)• The gel was s tained with IX amidos-
chwarz and destained mechanically with 1% acet ic 
acid* Other de t a i l s are given in the t e x t . 
r 
r 
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graphy on a Sephadex G-200 column e q u i l i b r a t e d with 10 mM t r i s - I ICl 
buffer* pH 7 .7 / the goat t r y p s i n i n h i b i t o r e l u t e d as a s i ng l e symme-
t r i c a l p r o t e i n peak (see be low) . HPLC gel f i l t r a t i o n of the i n h i b i t o r 
on a Shim Pack Diol 150 column y i e lded e s s e n t i a l l y one symmetrical 
p r o t e i n peak (see Figure 8) . sodium dodecyl su lpha te polyacrylamide 
ge l e l e c t r o p h o r e s i s of t he i n h i b i t o r in 12% ge l in t r i s - g l y c i n e 
bu f fe r / pH 8.3 showed t h a t t he i n h i b i t o r moved as a s i ng l e p r o t e i n 
band both under reducing and nonreducing c o n d i t i o n s (see Figure 9) . 
This i s more cleiarly i n d i c a t e d by the curves A ob ta ined by scanning 
t h e g e l . The peak B corresponds t o the dye (see Figure 9) . The 
r e l a t i v e mobi l i ty of the goat i n h i b i t o r * R^f was measured to be 0.4 
which when compared with the R^ va lues of marker p r o t e i n s (Andrews* 
1970) namely* bOA i^ne serum albumin (M * 69*000)* ovaloumin (M .^* 
43/000) / chymotrypsinogen A (M^/ 25*700)* r ibonuc lease (M^* 13*686)* 
and cytochrome c ; (M / 12*400) y i e lded a va lue of 5 2 koa for the M 
of t h e goat t r y p s i n i n h i b i t o r in the presence and absence of 0 ,1 M 
2-mercaptoe thanol . 
3 . I s o i o n i c pH: 
The pH of the isoionic preparation of goat trypsin inhibitor 
was measured to be pH 4,84 at a protein concentration 1,4 mg/ml. 
Care was taken to measure pH of the isoionic solution of the inhibi-
tor immediately after its preparation. The isoionic solution of 
the inhibitor was not completely clear probably because of the 
expectedly low aqueous solubility of the inhibitor at its isoionic pH. 
^• Extinction coefficient; 
First* the concentration of isoionic preparation of goat 
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FIGURE 8. HPLC gel chromatography of goat plasma trypsin inhibitor. 
purified goat trypsin inhibitor solution {25 micro-
litre containing 10 microgram protein) was applied on 
Shim pack Diol 150 column (0.395 X 25 cm) equilibrated 
with 20 mM sodium phosphate buffer* pH 7.0 containing 
0,2 M NaCl and eluted with the same buffer at a flow 
rate of 1 ml/minute. 
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FIGURE 9, Sodium dodecyl su l fa te polyacrylamide g e l - e l e c t r -
ophoresis of goat plasma t rypsin i n h i b i t o r . 
About f i f ty micrograms of the i n h i b i t o r vas 
denatured with 2% sodium dodecyl su l fa te and 
applied on the gel tube (0,5 x 8 cm) • E lec t ro-
phoresis was carr ied out for 4 hours with a curr -
ent of 6 mA per tube (0.5 X 8 cm) in t r l s - g l y c i n e 
(25 mM t r i s plus 19 2 mM glycine) buffer* pH 8,3 
containing 0,1% SDS for 4 hours. The gel was 
stained with 0.02% Coomassie b r i l l i a n t blue R-250 
and destained mechanically with 10% acet ic acid. 
Scanning of the gel was performed before s ta ining 
at 280 nm on a Cecil double beam spectrophotometer/ 
model CE 594/ f i t t ed with a Gel Scannel model 
CE 570. A: Goat trypsin inhibi tor* 3 : Dye, For 
other d e t a i l s see t e x t . 
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t r y p s i n i n h i b i t o r was determined by dry weight method. Opt ica l 
d e n s i t i e s of i n h i b i t o r s o l u t i o n s of known c o n c e n t r a t i o n s were 
determined a t 280 and 278 nm and the va lues of the s p e c i f i c 
1 °/ ^% 
e x t i n c t i o n c o e f f i c i e n t / ^i^^' ^e re computed. The va lues of ^i^^ 
-1 -1 
thus determined* was 4.60 (g/ml) -cm at 278 nm where t h e i n h i -
b i t o r was found t o absorb maximally in aqueous b u f f e r . The va lue 
of E^' a t 280 nm was found to be 4,58 (g/ml) -cm 1cm 
5 . Carbohydrate content ; 
The n e u t r a l hexose conten t of the goat t r y p s i n i n h i b i t o r 
was determined by the method of DuDois _et._cd«/ (1956) . with 1 ml 
of the i n h i b i t o r so lu t ion conta in ing 0.326 mg p ro te in* the i n t e n -
s i t y of t he co lour developed witn pheno l - su lphur ic acid was meas-
u red t o be 0,22 O.D. u n i t a t 495 nm which according t o equat ion 3 
would correspond to 45 micrograms of g a l a c t o s e . Thus* the n e u t r a l 
hexose con ten t of goat tr^^-psin i n h i b i t o r was found t o be 13,8% 
(w/w) , Attempts were made to d e t e c t and determine s i a l i c ac id in 
t h e goat t r y p s i n i n h i b i t o r by the method of warren et._al,» (1959) , 
With 0.326 mg i n h i b i t o r / only feeble co lour (absorbance = 0,015) 
was developed which when compared with the c o n t r o l / gave i n s i g n i -
f i c a n t r e s u l t . These r e s u l t s suggested t h a t the s i a l i c acid content* 
i f any* of the goat p r o t e i n a s e i n h i b i t o r i s too low t o be measurable 
with acceptable degree of c e r t a i n t y . 
In order t o q u a l i t a t i v e l y c h a r a c t e r i z e the carbohydra te 
moiety of goat t r y p s i n i n h i b i t o r / the 76 x lO" M of the i n h i b i t o r 
was t r e a t e d with concanavalin-A (4 x 10~" y^ ) j _ ^ .j.^ buffer / pH 7.4 
(10 mM t r i s -HCl conta in ing 0.2 M Naci and 1 mM each of calcium 
ace ta t e* magnesium a c e t a t e and manganese ch lor ide) as descr ibed 
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by waseem and salahuddin (198 3) for 1 hour at room remperature. 
The inti ibitor was specif ical ly pr(-cipitated with the l e c t i n . This 
indicated a r e l a t ive ly stroriq intordct ion betv/een the l ec t i n and 
the glycoprotein i nh ib i to r . 
^• upcicol properties[ 
The u l t r a v i o l e t l i gh t aosorption spectra of goat t rypsin 
inh ib i tor was studied in 10 rrii-. tris-HCl buffer/ pH 7.7 in the 
wavelength region 244-310 nn-.. rh'.; r e su l t s are graphically shown 
in Figure 10. As can be seen in Figure 10/ the inh ib i to r absoroed 
maximally at 278 nn where the specific extinction coeff ic ient of 
the inh ib i to r v/as determined to be 4.60 (g/ml)~ -caf , The f luore-
scence excitatiO'n and emis.'iion spectra of the goat trypsin inhibi tor 
were recorded under similar conditions and are depicted in Figure 11. 
I t i s of i n t e r e s t t ) note thac chc maximum in the excitat ion spec-
trum of the goat t rypsin inh ib i to r occurred near 278 nm. Using 
the v/avelength corresponding to the maximum in the exci ta t ion 
spectrum/ the fluorescence emission spectrum was recorded and the 
emission spectrum of the inh ib i to r -was found to exhibi t maximum 
near 335 nrn (see Figure 11) / v/nich i s the same/ within experimental 
uncertainty/ as tha t reported recently for humari alpha-1-proteinase 
inh ib i to r in sodium phosphate buifer/ pri 7.4 (Bruch e_t.cil./ 1988). 
"^  • Gel f i l t r a t i o n re;sults ; 
The molecular weight* iStokes rddius and other re la ted 
hydrodynamic parameters of goct trypsin inhib i tor \^ Gre determined 
by analyt ical gel chromatonraph/ on a sephadex !j-200 column 
(1.7G X 89 cm) equi l ibrated m 10 rnl''. tris-HCl buffer/ pH 7 .7 . ["he 
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FIGURE 10, Ul t rav io le t l i g h t absorption spectra of goat plasma 
trypsin inh ib i to r , 
A solution of the inhibi tor (3.2 mg/ml) was 
prepared in 10 mM tris-HCl buffer/ pH 7.7 and absorbance 
recorded at different wavelengths. 
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void volume of the column/ V « was determined by passing a band 
of Blue Dextran-2000 whose elution volume is the void volume of 
the column by definition. As can be seen in Figure 12# the dye 
eluted from the Sephadex G-200 column as a symmetrical peak with 
an elution volume of 87 ml. This showed that the gel filtration 
column v;as uniformly packed and that the void volume of the column 
was 87 ml. In order to determine the inner volume/ V^|^/ of the 
column^galactose for which distribution coefficient/ K^ /^ would be 
unity/ was passed through the colvimn. The elution volume of gala-
ctose* Vc _• is given by the equation:-
'^e/g = ^o -^  ^d^i (7) 
where v^ i s t he inner volume of the Sephadex G-200 column. The 
va lue of Vg^ was determined from the e l u t i o n p r o f i l e of g a l a c t o s e 
(see Figure 12) t o be 215 ml. Thus the inner volume/ V^' of the 
column was computed with the he lp of equation 7 t o be 128 ml . The 
t o t a l volume of the column/ V^/ was determined as descr ibed in 
t h e "Experimental s ec t ion" t o be 216,52 ml . With the determined 
va lues of V * V. .and V./ t he gel f i l t r a t i o n data obta ined in 
d i f f e r e n t runs were normalized by the help of equa t ions 8 and 9 : -
^d == ^^ e - V ^ i > S^> 
a^v '= ^^ e - V/^^t - V ^^ ) 
The Sephadex G-200 column was c a l i b r a t e d with the he lp of 
marker p r o t e i n s l i s t e d in Table V I I I . The e l u t i o n volume of each 
marker p r o t e i n l i s t e d in Table VIII as well as t h a t of t he goat 
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T a b l e V I I I . P r o p e r t i e s of marker p r o t e i n s u s e d i n g e l chroma-
t o g r a p h y . 
P r o t e i n s Mo lecu l a r 
w e i g h t 
Stokes 
r a d i u s 
(nm) 
1 . BSA (dimer) 
2, BSA (monomer) 
3 , Ovalbumin 
4 . Chymotryps inogen A 
5 , Myoglobin 
6 . cy tochrom c 
138/000 
D9/00 0 
4 3.000^ 
25,700*^ 
17/400 
12/400 
b 
4 . 3 
3.5 
3.0 
2 .2 
1.9 
1.7 
a. The v a l u e s of s t o k e s r a d i i were t a k e n from Tanfo rd e t . a l . / 
(1974) exctjpt i n c a s e of BSA dimer fo r which t h e v a l u e was 
computed from i t s g e l f i l t r a t i o n b e h a v i o u r by Khan (198 2) t o 
be 4 . 3 nm. 
b . Tanfo rd (1968) 
c . C a s t e l l i n o & B a r k e r (1968) 
d . Eck & Dayhoff (1966) 
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t r y p s i n i n h i b i t o r was d e t e r m i n e d from t h e i r e l a t i o n p r o f i l e s 
g i v e n i n F i g u r e s 1 3 - 1 5 . The e l u t i o n volume of t h e BSA dimer v/as 
d e t e r m i n e d from t h e s h o u l d e r of F i g u r e 13 t o be c l o s e t o 102 m l . 
The e l u t i o n volume of a p r o t e i n was d i v i d e d by t h e v o i d volume/ 
V t of t h e column i n o r d e r t o compute t h e r a t i o * Vg/^Q' '^ '•^ ^ v a l u e s 
of t h e d i s t r i b u t i o n c o e f f i c i e n t / K^* fo r marker p r o t e i n s a s w e l l 
a s f o r t h e g o a t p r o t e i n a s e i n h i b i t o r were c a l c u l a t e d from t h e i r 
e l u t i o n volumes by t h e h e l p of e q u a t i o n 8 . The v a l u e s of v V v ^ 
and K^ a r e l i s t e d i n Table i x . A p l o t of V^V versu_s l o g 11 
(/u-idrews/197 0) was o b t a i n e d by t h e method of l e a s t s q u a r e s and i s 
d e p i c t e d i n F i g u r e 1 6 . The s t r a i g h t l i n e f i t s t h e e q u a t i o n : -
Vg/V = - 0 .940 l o g M + 6 .002 (10) 
The e x p e r i m e n t a l u n c e r t a i n t y i n t h e d e t e r m i n a t i o n of v V v ^ of 
p r o t e i n s i n t h e s e e x p e r i m e n t s was about 2% which would i n t r o d u c e 
an e r r o r of abou t l i i n t h e d e t e r m i n a t i o n of m o l e c u l a r w e i g h t . 
The r a t i o V / v of t h e g o a t t r y p s i n i n h i b i t o r was d e t e r m i n e d t o 
b e 1,512 v/hich a c c o r d i n g t o e q u a t i o n 10* would c o r r e s p o n d t o a 
m o l e c u l a r w e i g h t of 5 9 / 8 0 0 , 
The g e l f i l t r a t i o n d a t a were a l s o a n a l y s e d a c c o r d i n g t o 
t h e method recommended by P o r a t h ( 1 9 6 3 ) . A l i n e a r p l o t be tween 
1/3 1/3 
K^ and H ( s e e Table x) was o b t a i n e d by t h e method of l e a s t 
s q u a r e s and t h e s t r a i g h t l i n e shown i n F i g u r e 17 was found t o obey 
e q u a t i o n : -
n^^^ = - 56 .341 '^^^^ + 78 .854 ( U ) 
1/3 
The v a l u e of K^ for t h e g o a t t r y p s i n i n h i b i t o r was measured 
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Table IX. Gel filtration data on marker proteins and on goat 
trypsin inhibitor. 
Proteins V /V 
e^ ''o 
log M K d 
1. BSA (dimer) 
2. BSA (monomer) 
3. Ovalbumin 
5, Myoglobin 
6, Cytochrome c 
1.17 
1.45 
1.62 
4, Chymotrypsinogen A 1.89 
1.99 
2.17 
b . l 4 
4 . 8 4 
4 . 6 3 
4 . 4 1 
4 . 25 
4 .09 
0.117 
0.305 
0.438 
0.625 
0.664 
0.789 
7, Goat trypsin 
inhibitor. 1.51 0. 344 
71 
3-0 
2-5 
2 0 
^ 1-5 
0 
0'5 
4.4 4 6 4-8 5-0 5-2 
Log M 
FIGURE 16. Plot of Vg/V^ versus log M for marker p ro te ins . 
Elation volume of each marker proteins were computed 
from the i r e lat ion prof i les given in Figures 13-15^were 
converted in to V^/v^. The e>55erimental condit ions were 
the same as those described in the legends to Figures 13-15. 
(see Table ix) . The s t r a igh t l ine was obtained by the l e a s t 
squares analysis of the gel f i l t r a t i o n r e su l t s of Table IX. 
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Table X. Gel filtration data on marker proteins and goat 
trypsin inhibitor. 
Proteins K„ 
a 
K 
1/3 
d M 
1/3 
1. BSA (dimer) 
2. BSA (monomer) 
3. Ovalbumin 
5, Myoglobin 
6. Cytochrome c 
0.117 
0 . 305 
0 .4 38 
4 . Chymotryps inogen A 0,6 25 
0 . 6 6 4 
0.789 
0 .489 
0 .673 
0 .759 
0.855 
0 .872 
0.924 
51.676 
41.016 
35.0 34 
29.511 
26.110 
23.146 
7 , Goat t r y p s i n 
i n h i b i t o r . 0. 344 0.701 
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M 
1/3 
70 
GO 
5 0 
40 
3 0 
2 0 
10 
-
\. 1 
\ ^ 2 X 
1 1 
3 
— 1 1 
0-4 0-G 
Kd 
0-8 
1/3 
1-0 
FIGURE 17. Porath p l o t between M 1/3 and K 1/3 for marker p r o t e i n s . 
•d 
Gel f i l t r a t i o n r e s u l t s of Table x were analysed 
by the method of l e a s t squares according to Porath (196 3) < 
E>perimental condi t ions were the same as those for Figure 
16 (see a l so Table x) . 
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to be 0,701 which accordiny ro cciuation 11# would c ive a moleculiir 
v;eight of 54/f-86. The avercgc oi the molecular weight va lues 
computed by the help of equat ions 10 and H* t u r n s out t o be 57*24 3. 
As the e l u t i o n volume of a p r o t e i n from Q gel f i l t r a t i o n 
column c o r r e l a t e s well with i t s Stokes r ad ius / R/ the gel f i l t r a -
t i o n data were p l o t t e d as recorrraended by Laurent and Ki l l ande r 
(1964), The a v a i l a b l e d i s t r i b u t i o n c o e f f i c i e n t / K^^' was c a l c u l a t e d 
by the help oE equat ion 9 for marKer p r o t e i n s as v;ell as for t he 
goat t r y p s i n i n h i b i t o r and the va lues ttius ob ta ined are l i s t e d 
in Table x i . A p l o t of (, - log r;^ ,^ ) ve r sus R was obta ined by 
the method of l e a s t squares and tne l i n e a r curve shown in Figure 18/ 
f i t s t he equa t ion : 
( - log K_^ ^ ) ^ - 0.^31 R - 0.064 (12) 
For the goat tr>'psin inhi: j i t .or ( - log K_,^  ) ^ wa^ ^ found to be 
0*611 which v.'ould give a value of 3,21 nm for the J t o t e s r a a i u s 
of t h e i n h i b i t o r according to e rua t ion 12. 
The gel f i l t r a t i o n data were t r e a t e d by t h e method recoiiim-
ended by Ackers (1970) in the form of a p l o t of R and erf" (1-K^) » 
- 1 
where e r f represen ts inverse e r r o r function (Nalecz e t » a l , » 1986), 
— l A l e a s t squares a n a l y s i s of the va lues of R and e r f (1-K^) for 
marker p r o t e i n s l i s t e d in raole x i l / y ie lded the s t r a i g h t l i n e 
e q u a t i o n : -
R = 2.960 er t ' - ' -d-K^) + 1.176 t 13) 
The l i n e a r curve drav/n c.t.coraii:n co equation 13 i o snov/n in 
Figure 19. The value of e r r " (i--<^ _^ ) for cht.. goat Tirypsin ix 'h ib i to r 
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1.2 
1^ 0 
- _ 0-8 
> 
^ 0-6 
0-4 
0 '2 
2 4 
R.n m, 
FIGURE 18. Laurent and Killander p lo t for mar)cer pro te in . 
Experimental conditions were the same as those 
described in the legend to Figure 16 (see also Table xi) . 
Gel f i l t r a t i o n resul t s of Table XI were analysed by the 
method of l ea s t squares according to Laurent and Killander 
U964) . 
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Table XI. Gel f i l t r a t i o n data on marker p r o t e i n s and goat 
t r y p s i n i n h i b i t o r . 
P r o t e i n s 
1. BSA (dimer) 
2. BSA (monomer) 
3. Ovalbumin 
5 . Myoglobin 
6, Cytochrome c 
K 
av 
0.119 
0 . 3 0 8 
0 . 4 4 2 
4, Chymotrypsinogen A 0.6 32 
0 . 6 7 2 
0.798 
S t o k e s 
r a d i u s 
(nm) 
4 . 3 
3.. 5 
3 .0 
2.% c^ 
1.9 
1.7 
( - l o g KQ^) 
0 .961 
0.715 
0.595 
0.446 
0.415 
0 .313 
7, Goat trypsin 
inh ib i to r . 0 . 3 4 8 0 . 6 7 7 
77 
0-2 04 0-6 0-8 
e r fc - ' l i -Kd) 
•0 
FIGURE 19. Ackers plot for marker proteins. 
Gel filtration results of Table XII were analysed by 
the method of least squares in the form of a plot of Stokes 
radius* R* and erf~-'-(l-K^ ) as described by Ackers (197 0). 
Experimental conditions were the same as described in the 
legend to Figure 16. 
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Table X I I . Gel f i l t r a t i o n d a t a on marker p r o t e i n s and g o a t 
t r y p s i n i n h i b i t o r . 
P r o t e i n s K^ ^ S tokes i^~'^d} ^^^ ^ ^~'^u^ 
r a d i u s 
(nm) 
1. BSA (dimer) 0.117 4 . 3 0 .88 3 1.11 
2. BSA (monomer) 0.305 3.5 0 .695 0.7 25 
3 . Ovalbumin 0 .438 3.0 0 ,562 0.55 
4 . Chymotryps inogen A 0.625 2.2 0 ,375 0 .345 
5. Myoglobin 0,664 1,9 0,336 0.305 
6 . Cytochrome c 0.789 1,7 0 ,211 0 ,19 
7 . Goat t r y p s i n 
i n h i b i t o r . 0,344 - 0.656 0,67 
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was determined to be 0.67 which according to equation 13 vrauld 
correspond to a stokes radius of 3.16 nm. Thus* the average value 
for the otokes radius of the innioitor computed from equations 12 
and 13 comes out to be 3.19 nm. 
8 « Hydrodynamic parameters: 
I t is possible to calculate diffusion coefficient* D» of 
the goat trypsin inhibitor from i t s Stokes radius (3,19 nin) # 
using the equation:-
D = kT/bTf>l R (14) 
-16 
where k is tne Boltzmann's constant (1.3805 X 10 ergs/degree) / 
"^ is the coefficient of viscosity in poise of the operating 10 mri 
tris-HCl buffer* pH 7.7 used in 3ephadex gel chromatography* and 
T is the temperature (273 + 30 = 303 °C) at which gel filtration 
experiments on the marker proteins and goat trypsin inhibitor were 
performed. The viscosity of the buffer was taken to be 0.010 poise 
(Qasim* 1977). The diffusion coefficient* D* of the trypsin 
— 7 
inhibitor v;as computed by the help of equation 14 to be 6,96 X 10 
2 
cm /sec, AS D would depend on factors* v/hich am.ong others* v/ould 
include temperature and solvent viL;cosity* i t was corrected for 
these factors as described by cantor u Schimmel (198 0) in order to 
obtain the value of D^Q ., '"'hich refers to the diffusion coefficient 
^0,w of the protein in water at 20 c. The value of D-^  * thus calcul-
-7 2 -1 
ated for the goat inhibitor* comes out to be 7.05 X 10 cm -sec 
The frictional ratio* £/£•' ot the goat trypsin inhibitor 
v/as computed from Stokes radius (3.19 nm) by the help of ecpation:-
f/f^ = R/Ov^ M/4 7^  N)^^^ (15) 
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v;here v-j in the p a r t i a l specir ic volume of the trypsin inh ib i to r 
of molecular weight ri (57.r.43) . :'he p a r t i a l specif ic volume* "^2' 
of the goat inh ib i to r containina about 14^ neutral hexose v/as 
taken to be the same as tha t (0.7 25 ml/y) reported for human 
proteinase inh ib i to r containing about 13?;; carbohydrate (see Table V) . 
The f r i c t iona l ration ^/-^o' °^ ^^^ goat proteinase inh ib i to r as 
computed with the help of equation 15 comes ou t . t o be 1.250, 
9, Solvent perturbation difference spectral r e su l t s ; 
Solvent perturbation difference spectra of goat- t rypsin 
inh ib i to r were studied in 10 rrj>i tris-HCl# buffer pH 7.7 at room 
temperature using 20/o (v/v) dimethyl sulfoxide and polyethylene 
glycol-400 as per turbants . The goat inhib i tor denatured by 9 M 
ur-ea and reduced with 0.05 M 2-mercaptoethanol was used as the 
reference protein in which a l l of the aromatic chromophores would 
be exposed. The r e su l t s were p lo t ted in the from of A h/h. versus 
wavelength as shown in Figures 20 and 21. I t should be pointed 
out tha t the absorbance of inh ib i tor a t 278 nm increased monoto-
nical ly with increase in dimethyl sulfoxide concentration from 
1 to 25%. Similar experiments in the presence of polyethylene 
glycol yielded anomalous r e s u l t s . Therefore* the solvent per tur -
bation r e su l t s obtained with 20'^  polyethylene glycol v/ere not 
analysed. In Figure 20» absorbance* A,# of the native inh ib i to r 
was recorded at 278 nm vrfiereas in 9 M urea* the absorbance* A* 
(see Figure 21)* was measured at 276 nm. For native goat inhibi tor* 
the values of ^ A / A near 2B6 nn vvere determined to be 0,046 and 
0.03/ respect ively; the respective values of ^^ A/A near these two 
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< 
250 270 290 310 
V/AVE LENGTHC-nTn) 
FIGURE 20, solvent perturbation ditference spectra of native trypsin 
inh ib i to r . 
A solut ion of goat trypsin inh ib i to r (3.5 mg/ml) 
was prepared in 10 mM tris-HCl buffer* pH 7«7 with and 
without 20% dimethyl sulfoxide and the difference in 
absorbance# A» determined at different wavelengths, 
A/ represents absorbance of the inh ib i to r a t wavelength 
of maximum absorption. 
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0-6 
0-5 
0-4 
< o-:3 
< 
0-Z 
0-
250 270 290 310 
WAVE LENGTH (nm) 
FIGURE 21. Solvent perturbation difference spectra of denatured 
trypsin inhlbi tor t 
The inhibi tor was reduced and denatured with 9 M 
urea and the res t of the experimental conditions were 
the Same as described in the legend to Figure 20 and 
in the t ex t . 
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wavelengths were 0,060 and 0,04 2 for the denatured goat t rypsin 
i n h i b i t o r . Thus/ the percent exposure of aromatic chromophores 
calculated from the data obtained near 285 nm comes out to be 11% 
by the help of equation 4, At 29 2 nm/ the degree of exposure of 
aromatic chromophores in the goat inhibi tor v/as computed s imilar ly 
from the values of A A/A and was 74:4. As the fine s t ruc ture in 
the solvent perturbation difference spectra of a protein near 
286 nm i s a t r ibuted to the perturbation of tyrosine and tryptophan 
residues and tha t near 292 nm to tryptophan residue ILaskowski/ 
1966/ Yanari andBovey/ 1960)/ the resu l t s of Figures 20 and 21 
would indicate tha t 74,i^  trsr'ptophan residues in the goat t rypsin 
inh ib i to r are accessible to the perturbing solvent under native 
condi t ions . In the absence of data on the amino acid composition 
of the goat t rypsin inhibi tor / i t will not be possible to determine 
the exact number of tryptophan residues tha t are exposed in the 
native s t a t e . However/ ea r l i e r s tudies car r ied out in t h i s labora-
tory indicated tha t near 292 nm/ the increase in molar ext inct ion/ 
A c # of N-acetyl tyrosine ethyl ester caused by 20% dimethyl sulfo-
xide was 26; the corresponding value for li-acetyl tryptophan amide 
was 58 9 (Qasim/ 1977) . Itie values of A 6 near 286 nra for K-acetyl 
tyrosine ethyl es te r and K-acetyl tryptophan amide v;ere 183 arid 121/ 
respectively (Qasim/ 1977) . The values of ^^ for a p r o t e i n / A £ / 
near 286 and 292 ran were calculated from the r e s u l t s of Figures 
20 and 21 and were 1221 and 840/ respect ively. The number of 
tyrosine/ B., and tryptophan/ b/ residues exposed in the goat pro-
te inase inhib i tor can be calcula ted by the help of equations 16 
and 17 : -
84 
Aep,286 " ^^^Tyr.286 ^ °^^Trp.286 (16) 
A6p,292 " ' '^^'lYr'292 + ^ ^ ^ Crp. 292 (17) 
where Tyr and Trp represent tyrosine and tryptophan model compounds 
referred to the above. The values of a and b for the goat pro te-
inase inh ib i to r were determined to be 5,85 and 1.2 respect ive ly . 
Thus* the extent of perturbation of the spectra of the goat t rypsin 
inhib i tor by dimethyl sulfoxide shov/ed t h a t about one tryptophan 
and 6 tyrosine residues of the inh ib i tor are exposed in the native 
s t ruc tu re . 
10. i:\inctional proper t ies ; 
Inhib i t ion of caseionolytic a c t i v i t i e s of trypsin* chymo-
trypsin and e las tase by the goat proteinase inh ib i to r was studied 
in 10 mi"'i tris-HCl buffer* pH 7.7 and at a casein concentration of 
0«48 mg/ml. The enzyme concentration as determined by the metliod 
of Lowry et»_al,* (19bl) was 0.05 mg/ml for chymotrypsin and trypsin* 
the e las tase concentration in the incubation mixture was 0.02 mg/ml. 
The r e su l t s are graphically shown in Figure 22. The molecular 
weights of t rypsin and e las tase v/ere taken to be 23/200 and 25/900 
respect ively (Creighton# 1984b); the molecular vreight of chymotrypsin 
was taken as 25/000. Using the molecular weight (5 2/000) of goat 
plasma trypsin inhibi tor / i t s molar concentration was ca lcu la ted . 
The molar r a t i o of the inhibi tor} enzyme in a given incubation 
mixture was compvited by dividing the molar concentration of the 
goat inh ib i tor by the molar concentration of the ta rge t enzyme. 
I t can be seen in Figure 22 tha t the goat proteinase inhibi tor 
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caused substantial decrease in the proteolytic activities of 
trypsin and chymotrypsin. strikingly* whereas the inhibition of 
tryptic activity was almost complete at higher inhibitor concen-
trationsf only about Sl'^o inhibition of chymotryptic activity could 
be achieved upto a molar ratio of the inhibitor to enzyme of 1:2 
(see Figure 22) • From the results depicted in Figure 22# it is 
clear that the goat proteinase inhibitor v/as also an effective 
inhibitor of the caseinolytic activity of elastase. At an inhibitor 
to enzyme ratio of 1* the percent inhibition v/as about 95-i for 
trypsin/ 45-^  for chyinotrypsin and 10/, for elastase (see Figure 22). 
Thusr the goat proteinase inhibitor isolated in this study/ appears 
to be most effective inhibitor of the proteinase activity of 
trypsin followed by that of elastase; it possesses weaker anti-
proteinase activity against chymotrypsin. 
IV. DISCUSSION 
IV. DISCUSSION 
Goat p lasma shov/ed s i g n i f i c a n t a n t i t r y p t i c a c t i v i t y tov /a rds 
BAPNA. Bu lk of t h e plasrria p r o t e i n s i n c l u d i n g p l a sma albumin b u t 
e x c l u d i n g t h e p r o t e i n a s e i n h i b i t o r were rejnoved by p r e c i p i t a t i o n 
w i t h 50% axnmonium s u l p h a t e a t pii 4 . 5 . The r e s u l t i n g s u p e r n a t a n t 
c o n t a i n i n g a l p h a - 1 - p r o t e i n a s e i n h i b i t o r was s u b j e c t e d t o p r e c i p i t a -
t i o n v/ith 6% TCi\ and t h e p r e c i p i t a t e d p r o t e i n c o n t a i n e d s u b s t a n t i a l 
amount o f t r y p s i n i n h i b i t o r . Upon ion exchange ch romatography on 
a DEAE-ce l lu lose column*a p u r e i n h i b i t o r p r e p a r a t i o n was o b t a i n e d . 
The p u r e g o a t p r o t e i n a s e i n h i b i t o r formed a b o u t . 5/i o f t h e t o t a l 
p l a sma p r o t e i n . . The p u r i f i e d g o a t i n h i b i t o r was homogeneous w i t h 
r e s p e c t t o chairge a s i n d i c a t e d by t h e p r e s e n c e of a s i n g l e p r o t e i n 
band which was o b s e r v e d upon e l e c t r o p h o r e s i s of t h e i n h i b i t o r i n 
1% p o l y aery 1 amide g e l and in t h e t r i s - g l y c i n e buf f er , pH 6 . 3 ( s e e 
F i g u r e 7) . Tha t t h e i m r i f i e d g o a t plasma t r y p s i n i n h i b i t o r was 
a l s o homogeneous w i th r e s p e c t t o s i z e i s s u g g e s t e d from t h r e e l in^es 
of e v i d e n c e . Gel chromatography on an HPLC g e l f i l t r a t i o n column 
e q u i l i b r a t e d wi th 20 rnK sodium p h o s p h a t e b u f f e r , pH 7 . 0 c o n t a i n i n g 
0 . 2 M Nacl ( s e e F i g u r e 8) and on a sephadex G-200 column i n 10 mK 
t r i s - H C l b u f f e r , pH 7 .7 ( see F i g u r e 15) y i e l d e d a s i n g l e p r o t e i n 
peak i n b o t h t h e c a s e s s u g g e s t i n g s i z e homogenei ty of t h e i n h i b i t o r 
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prepara t ion. This contention finds further support from re su l t s 
on SDS-PAGE in llVo gel in t r i s -g lyc ine buffer* pH 8.3 where the 
protein moved as a single protein band consis tent with a molecular 
weight of 5 2/000. 
The procedure for the i so la t ion of goat t rypsin inh ib i to r 
used in t h i s study i s simple and i s pa r t i cu la r ly sui table for the 
preparation of plasma proteinase inhib i tor in a r e l a t ive ly la rger 
amounts. A number of procedures have been reported for the i so la t ion 
of alpha-1-proteinase inh ib i tor from majnmalian plasma (see Travis 
& Salvesen/ 198 3) . In general/ the major plasma protein/ namely* 
albumin i s f i r s t removed mostly by aff ini ty chromatography and 
subsequently the albumin depleted plasma i s used for further p u r i -
f icat ion of alpha-1-proteinase inhio i tor which generally involves 
more than one s tep . Alternat ively/ plasma glycoproteins including 
the proteinase inh ib i tor i s i so la ted oy aff ini ty chromatography 
on a concanavalin A-Sepharose column and the glycoprotein fraction 
i s further fract ionated by a procedure which involves two or more 
s t e p s . As both of these methods involve aff in i ty chromatography* 
several chromatographic runs would be needed for the preparation 
of proteinase inh ib i to r in r e l a t ive ly larger quan t i t i e s . I t i s 
noteworthy that Pe l l egr in i e t ' a l . / (1985) were able to remove bulk 
plasma prote ins from horse plasma by prec ip i ta t ion with 6.4?'i per-
ch lor ic acid. Using protein-depleted plasma they i so la ted a lpha-1-
proteinase inh ib i tor by gel f i l t r a t i o n which was immunologically 
pure but showed two closely spaced protein bands on sodium dodecyl 
sulphate poly aery laimide gel e lec t rophores is . 
Goat plasma trypsin inh io i tor was found to be a glycoprotein 
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containing about 14% (w/w) neutral hexoses which was substant ia l ly 
higher than that (3.5-530' determined for a proteinase inhib i tor 
from horse seminal plasma (von Fellenberg et._al./ 1985) , However/ 
the neutral hexose content of the goat inh ib i tor i s similar to 
tha t (about 13=^  estimated for the alpha-1-proteinase inhibi tor from 
human (pannell et '_al . / 1974; Musiani & Tomasi J r .» 1976; see Travis 
& Salvesen/ 198 3) and ra t (Roll & Glew/ 1981) . The neutral hexose 
content of rabbi t (Koj e^-a l . / 1978) and mouse (Takahara & sinohara, 
1982* 1983) alpha-1-proteinase inh ib i to r s i s the same i . e . about 
11% which i s s igni f icant ly lower than that (14:^ determined for 
goat proteinase inh ib i to r in t h i s study. Strikingly* goat inh ib i to r 
v/as found to contain l i t t l e or no s i a l i c acid res idues . In contras t / 
a l l of the alpha-1-proteinase inh ib i to r s from human/ rabbi t / mouse 
and ra t plasma contained about six s i a l i c acid residues per mole 
(see Table V) . The fact that the goat t rypsin inh ib i tor was speci-
f i ca l ly p rec ip i t a t ed with cone an aval in-A suggested tha t the i n t e r -
action between the inhibi tor and the l ec t in was re la t ive ly strong 
and tha t the carbohydrate moieties of the goat inh ib i to r must include 
mannose/glucose and/or t h e i r der ivat ives since the l e c t i n i s known 
to bind these saccharides specif ical ly (Hardman & Goldstein/ 1977) . 
In human alpha-1-proteinase innio i tor / there are three oligosaccha-
r ide moieties attached to asparagine residues 45/ 8 3 and 247 of the 
inh ib i to r (see Figure 1) / side chain oligosaccharide un i t s may be 
of two types namely/ biantennary and tr iantennary (Travis & salvesen/ 
198 3) . The inh ib i to r form with three biantennary side chains i s 
more strongly bound to concanavalin A-3epharose than the inh ib i to r 
form containing tv\fo biantennary and one tr iantennary side chains 
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(see Travis & Salvesen/ 1983) . The re la t ive ly stronger binding of 
the goat t rypsin inhibi tor by concanavalin A seems to indicate 
preponderance of biantennary type of oligosaccharide chains in the 
goat i nh ib i to r . 
The measured isoionic pH of the goat t ryps in inh ib i to r was 
pH 4.84 which suggests tha t the inhibi tor i s an acidic p ro te in . 
Alpha-1-proteinase inh ib i tors from human (Pannell et.al_. / 1974) and 
mouse (Takahara & Sinohara* 198 2) are also acidic in nature which 
was indicated* among others* by the i r amino acid composition. Thus 
the number of acidic amino acids (32 Glu and 24 Asp) in human alpha-1 
proteinase inh ib i to r (see Table III) eyceeds the number of basic 
amino acids (13 His* 34 Lys and 7 Arg) residues. Further i t s isoforms 
band in acidic pH range during i soe lec t r i c focussing in polyacry-
amide gel (pannell _et._al.* 1974). 
Goat plasma proteinase inhibi tor absorbs maximally near 
278 nm in 10 ml4 tris-HCl buffer, pH 7.7 in the wavelength region 
240-300 nm. At 278 nm,the specific extinction coeff ic ient of the 
— 1 —1 inh ib i to r was determined to be 4.6 (g/ml) -cm ; the corresponding 
value of the specific extinction coefficient a t 280 ran was foiind to be 
-1 -1 1 y 
4,58 (g/ml) -cm . The values of ^i^^ at 28 0 nm for human and 
rabbi t alpha-1-proteinase inhib i tor l i e in the range 4.8-5.3 (g/ml)~ 
cm (Musiani & Tomasi J r .* 1976; Koj et_.al.# 1978) which i s s i g n i f i -
cantly higher than that (4.58) determined for the goat proteinase 
i nh ib i t o r . However* the ext inct ion coeff icient of goat i nh ib i to r i s 
— 1 — 1 the same* within experimental error* as tha t (4.61 (g/ml) -cm ) 
estimated for mouse alpha-1-proteinase inh ib i tor (Takahara & Sinohara 
198 2; Takahara & Sinohara* 198 3) . I t should be noted tha t human 
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alpha-1-proteinase inhibi tor contains 3 tryptophan/ 5 tyrosine and 
27 phenylalanine (see Table III) and tha t aromatic amino acid 
content (3 Trp/ 5Tyr and 25 phe) of mouse alpha-1-proteinase 
inh ib i to r i s nearly the same (Takahara & Sinohara* 1982) . A di f fe-
rence of two phenylalanine residues would hardly affect the extent 
of l i gh t absorption since the molar extinction of phenylalanine 
i s too small as compared to the molar ext inct ion of tryptophan and 
ty ros ine . Despite t h i s s imi la r i ty in the aromatic amino acid 
composition of the two proteinase inh ib i to r s , t he extinction coe-
f f i c i en t of human proteinase inhibi tor i s s igni f icant ly (12°^ 
higher than tha t found for the mouse proteinase inhibi tor (see 
Table V) • This may ref lec t a difference in the environment around 
aromatic amino acid residues in the two p ro te ins . The fact t h a t 
the specif ic extinction coeff ic ients of proteinase inh ib i to rs from 
goat and mouse are the same may indicate that the two inh ib i to r s 
possess similar aromatic amino acid composition, in the absence 
of analyt ical data on the amino acid composition of the goat i nh i -
b i t o r / t h i s contention cannot be confirmed at t h i s s tage. 
Fluorescence r e su l t s (see Figure 11) show maxima in exci-
t a t i on and emission spectra of the goat t rypsin inhib i tor near 
279 and 335 nm respect ively . Maximum in the fluorescence emission 
spectrum of the inh ib i tor near 335 nm i s indicat ive of the presence 
of tryptophan residue in the goat inh ib i to r . Interest ingly# the 
fluorescence emission spectrum of native human alpha-1-proteinase 
inh ib i to r has been recently found to be similar (B ruch e t»a l . *1988) . 
Results on solvent perturbation difference spectra of the 
goat trypsin inh ib i tor depicted in Figures 20 and 21 show/ among 
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others / f ine structures near 286 nm and 292 nnu Analysis of these 
r e su l t s showed t h a t about 6 tyrosine residues and 1,2 tryptophan 
residue are exposed in the native conformation of the goat inh i -
b i t o r . Further* these r e su l t s also suggested 14% exposure of 
tryptophan res idues . This would mean tha t the goat inhibi tor may 
contain two tryptophan residues which i s smaller than that (three) 
found in human (see Table III) and mouse (Takahara & Sinohara/ 
198 2) alpha-1-proteinase inhibi tor Despite lack of information 
on the number of tyrosine and tryptophan residues in the goat 
inh ib i to r , our solvent perturbation difference spectra l r e su l t s 
show conclusively extensive exposure of tryptophan and tyrosine 
residues under native condi t ions . This i s an in te res t ing obser-
vation since tyrosine residues of human alpha-1-proteinase inh ib i to r 
seem to be involved in i t s e las tase inhibi tory ac t iv i ty as indicated 
by inact ivat ion of the inhib i tor by chemical modifications with 
N-acetyl imidazole and tetranitromethane (Feste & Gan/ 1981) which 
are known to modify tyrosine residues in p ro t e in s . 
Molecular weight 
Molecular weight of goat proteinase inh ib i to r as determined 
by SDS-PAGE i s given in TableXHIwhich also contains molecular weight 
values for alpha-l-proteinase inh ib i to rs from human* horse* sheep* 
porcine* rabbit* mouse and r a t . The molecular weight of goat inh i -
b i to r was estimated by SDS-PAGE to be 5 2*000 which i s about 9% 
lower than tha t (57*000) measured by gel f i l t r a t i o n (see Figures 
16 and 17) . This discrepancy i s s ignif icant ly lower than tha t 
noted ea r l i e r for another glycoprotein trypsin inh ib i to r namely 
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Table X I I I . M o l e c u l a r we igh t of niaminalian a l p h a - 1 - p r o t e i n a s e 
i n h i b i t o r . 
Source M o l e c u l a r we igh t R e f e r e n c e 
1, Human 50 /000 s e e T r a v i s & S a l v e s e n 
1983, 
2, Horse 65 /000 P e l l e g r i n i e t . _ a l . / 
3, Sheep 6 2»000 S inha e t . a l . / 1988 
4 , P o r c i n e 68 /000 G e i g e r e t . a l . / 1985 
5 , R a b b i t 58 /000 KOJ e t . a l , / 1978 
^ ' Mouse 5 3/000 Takahara & s i n o h a r a / 
1982, 
7 . Rat 50 ,000 
8 . Goat 5 2/000 
Kuehn £ t . _ a l , / 1984, 
Th is s t u d y . 
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ovomucoid for which the molecular weight estimate by gel f i l t r a -
t ion was 14% higher than tha t found by SDS-PAGE (waheed/ 1974) . 
Further* similar discrepancy (15 >0 in the molecular weight estimates 
by SDS-PAGE and gel f i l t r a t i o n methods was also noted for horse 
alpha-l-proteinase inhib i tor (Pel legrini e t . a l . / 1986), The fact 
tha t molecular weights of goat plasma trypsin inh ib i to r as deter -
mined by gel f i l t r a t i o n and SDS-PAGE are comparable taken together 
with the observation that polypeptide molecular weight by SDS-
PAGE remains the same under reducing and non-reducing conditions 
show tha t the glycoprotein inhib i tor from goat plasma cons is t s of 
a single polypeptide chain devoid of interdisulphide l i nk . In 
t h i s respect goat trypsin inhib i tor i s ident ica l to plasma a lpha- l -
proteinase inh ib i to r s from human (Musiani & Tomasi* 197 6)/ r£ibbit 
(Koj et '^al. / 1975); mouse (Takaharafit Sinohara/ 1982); ra t (Kuehn 
et._al.# 1984)/ porcine (Geiger et._al_. » 1985) and sheep (Sinha et-
a l . / 1988) which also comprise of a single polypeptide chain. 
A perusal of Table x would show that plasma proteinase 
inh ib i to r s from porcine/ horse/ sheep/ and rabbi t plasma possess 
s ign i f ican t ly higher molecular weight than the molecular weights 
of plasma proteinase inh ib i to rs from human* goat/ mouse and r a t . 
Str ikingly, the molecular weight (Mj of proteinase inh ib i to r from 
horse seminal plasma was determined 800/000 (von Fellenberg e t - a l . / 
1985) which i s sixteen fold higher than tha t (50,000) found for 
human alpha-l-proteinase inh ib i tor (see Table XI I I ) . These r e su l t s 
suggests tha t mammalian alpha-l-proteinase inh ib i to r s differ in 
s i z e , whether t h i s difference in size re f l ec t s difference at the 
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l e v e l of genome or i t a r i s e s from p o s t - t r a n s l a t i o n a l modi f ica t ion 
i s d i f f i c u l t t o answer. Here i t should be i n t e r e s t i n g to p o i n t 
out t h a t more than one forms of a lpha -1 -p ro t e inase i n h i b i t o r s which 
could be sepa ra ted by polyacrylamide gel e l e c t r o p h o r e s i s have been 
recognized in mammalian plasma (Travis & Salvesen/ 1983; Koj et,al_,» 
1978/ Abrams et^el.i 1978; Takahara & Sinohara* 1982; Kuehn e t al»» 
1984; P e l l e g r i n i _et.»al., 1986). 
Hydro dynamic parameters 
The gel f i l t r a t i o n behaviour of goat t r y p s i n i n h i b i t o r from 
the Sephadex G-200 column (see Figure 15) i s c o n s i s t e n t with a 
Stokes r a d i u s of 3.19 nm in 10 mM t r i s -HCl buffer , pH 7 . 7 . The 
d i f fus ion c o e f f i c i e n t of t h e na t i ve goat i n h i b i t o r for which a 
molecular weight of 57/000 was determined by gel f i l t r a t i o n was 
-7 2 - 1 
c a l c u l a t e d from Stokes rad ius t o be 6,96 x 10 cm -sec , which 
-7 2 - 1 
would correspond t o a value of 7.05 x 10 cm - s e c for the value 
of D^n (Cantor & Schimmel/ 1980) . This value i s comparable t o 
Z U / W 
-7 2 -1 
that (7.76 X 10 cm -sec ) reported for ovalbumin with a mole-
cular weight of 45/000 but it is significantly higher than the 
-7 2 -1, diffusion coefficient (6.9 X 10 cm -sec ) of hemoglobin with a 
molecular weight of 68/000 (Tanford/ 1961). These results suggest 
that the goat trypsin inhibitor like hemoglobin and ovalbumin 
possesses a globular conformation under native conditions. 
The frictional ratio/ f/f^  of the goat plasma trypsin inhi-
bitor was computed from its Stokes radius and was found 1.25 which 
is significantly higher than the ratio (1.14) obtained for hemo-
globin (Tanford/ 1961). The molecular weight of hemoglobin is 
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considerably higher than that (see Table XIII) determined for 
the goat t rypsin i nh ib i to r . A re la t ive ly higher value of f r i c -
t iona l r a t i o determined for the goat inhib i tor may be a t t r ibu ted 
to excessive hydration of the inhibi tor or s igni f icant deviation 
from the globular nat ive conformation. The f i r s t suggestion 
appears to be fa i r ly plausible since the inhibi tor / being a glyco-
protein containing sizeable carbohydrate (14 iO • i s l ike ly to be 
subs tant ia l ly hydrated. 
Functional proper t ies ; 
Results on the inhib i t ion of caseinolyt ic a c t i v i t i e s of 
bovine t rypsin/ alpha-chymotrypsin and porcine pancreatic e las tase 
by the goat plasma proteinase inh ib i tor showed tha t at a molar 
r a t i o of inh ib i to r : enzyme of close to unity and in 10 mM t r i s -
HCl buffer, pH 7.7/ the extent of inhibi t ion was different for the 
three enzymes (see Figure 22) . As can be read from the curves, 
the percent decrease in ac t iv i ty of bovine t rypsin was about 95% 
whereas the corresponding inh ib i t ions of e las tase and chyraotrypsin 
were 70% and 46%/ respect ively . Thus the goat proteinase inh ib i to r 
i s an effect ive inhib i tor for bovine trypsin and good inh ib i to r of 
porcine e las tase but i t i s ce r ta in ly a poor inh ib i to r for bovine 
alpha-chymotrypsin. we have not determined the half-time of 
associat ion of the t a rge t enzymes with the goat proteinase inh ib i to r 
(Bieth/ 1980), However^ since the incubation time (10 min) and 
other conditions such as substrate concentration, temperature 
and pH were the same for a l l of the three t a rge t enzymes r e su l t s 
on enzyme inhibi t ion by the goat plasma inhib i tor (see Figure 22) 
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would indicate the inhibitor specificity. The values of half-
time of association of human alpha-1-proteinase inhibitor with 
various target enzymes showed that elastase is the target enzyme 
for the human inhibitor and that chymotrypsm may be the better 
target enzyme than trypsin for the human inhibitor (Travis & 
Salvesen/ 1983) . 
Like human alpha-1-proteinase inhibitor^the dog proteinase 
inhibitor was a good inhibitor for elastase and chymotrypsin but 
it was a poor inhibitor for trypsin (Abe _et»_al. i 1986) • It should 
be noted that rat plasma contains three proteinase inhibitors* 
the major being alpha-i-proteinase inhibitor analogous to human 
inhibitor (Kuehn et._al./ 1984) . The minor inhibitors A and B in 
the rat plasma are immunologically indistingushable but differ in 
inhibitor specificity. The rat plasma inhibitor A with M of 
66/000 was found to inhibit trypsin and chymotrypsin but not 
elastase whereas the rat inhibitor B with M of 65/000 neither 
inhibited elastase nor chymotrypsin but it was a very effective 
inhibitor for trypsin. Interestingly,sheep plasma proteinase 
inhibitor (M^ / 62*000) was a potent inhibitor for trypsin but was 
only moderately effective against elastase (Sinha et«_ajL./ 1986) . 
Results of Figure 22 show that the goat proteinase inhibitor like 
sheep inhibitor may serve as a potent trypsin inhibitor but it is 
distinct from rat inhibitor B (Kuehn ^'^»* 1984) or mouse con-
trapsin (Takahara & Sinohara/ 198 2) which act as a potent inhibitor 
for trypsin but show little or no inhibitory action against 
elastase and/or chymotrypsin. 
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